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Abstract of JP2002198994 

PROBLEM TO BE SOLVED: To solve the 
problems that an overhead becomes very large 
when a frame of sub-network is housed in a GFP 
(Generic Frame Procedure) network, and the like, 
because a GFP frame is not flexibly routed in a 
complex network topology since a conventional 
GFP frame transfer considers only a point-to- 
point connection and a ring connection. 
SOLUTION: GFP path frame forming means 7. 8, 
11, and 13 are provided. Here, a label 
corresponding to a path ID defined for 
designating a path from an Ingress node to an 
Egress node in the GFP network, is housed in a 
prescribed field in an extended header region of 
the GFP frame. A packet which should be 
transferred through the path is housed in a 
payload field of the GFP frame, for forming GFP 
path frames. 
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(54) B8tBa)*»] GFP:7WA«SSIilfi*J:tXGFP:7l/-A«g5l*ffi 



(57) CS^^J] 

imS] Se^OG FP (Generic Frame 
Procedure) 7 ACDlgiSiti. t 

m^^-y h7— ^ h>1^ni/-tcfei/^TG F Pyu—L.^ 
G F P:^^yhU—^\H(D Ingress 

T^rcubic^m^ritc^^:^ i Dtc^^is-rs^^^i/^G f 

G F P^U-AO^-Yn— K7^-;l/Ktc+S«ftLTG F 
P/^X^U-A^JB^-r^G F P/^X7lx-AJg^¥ia 
7, 8. 11, I 3^m^^i:oltCLtCo 
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[Ii5t?ai3 GFP (Generic Frame 
Procedure) 7 A^Kj^-T G F P :7 Ix— 

mML(DG F Py— FA^e.^^G F P^t--;/ hV— ^rttD I 
n g r e s s y— H*^?) Egress /— F$"C?<3D>'^X 

•7'~^;l/^HijfaG F P >' U'-A(Dfii;?B'\-y ^m^fH(Dpfi^ 

^/^-y-y h^HuIBG F P7U— AO'^i'n— K^-f — ;P 10 

FfC+S^fltTG F P/^X^P— A^JgfiSc-r^G F P/^X 

7 u-Aff$fijt^s;g:fii^fcc t^it^t-r^ G F P :7 U 

— AKjI^SBo 
Ci«*« 2 ] MIBG F P/-^X7 \y-L.mf&^mit. M 

I5G F P-'^X7b-A{cfctt§Wffiffi?S-^>y^?'Mll?©S 

GF P:?^— Atei^^Bo 

Cii*«3] MiEGFP/^X^U—AmfiSc^iati. w 

HuteG F p/^xy]y-A<Dmmm9c&^^ty^^^^ 

mt?>rctb(OD E (Discard Eligibil 

i t y) y-f—^lY't. 

1 fH«© G F P :7 U- AlteSSggo 
[ii5t<a4] Miec F P/^X7L--AJg^#©{i. 
Huie-5^;l/:7'C-;bFcD-9--i'X^ 1 1 tr-y F. 
SOED E7-i'-;l/F®-9--rX^ 1 tr>y F> 
MiS^fif:7^'-;l/FO'9--<X*4 lf>y Fi:fSc:i:;g:# 
®fr^lS^:^3|E«OG F P^L'-AiEJ^SBo 30 
CW5l<«5] tulBG F P/'?x:7^—AcDs^JlE-?-l'^- 
F7 F{c*&Jfl$n^'^^/^-ir F ;grt&|ft Lfcit:/ 
F'7-^'©7U'-A^il^4SL> t5IB1t7:^^>y F7- 
^(D7U-AA^P,MIS^-^^>y F^ttm-r^/^-^r-y Ftttii 

i/>-rtiA> 1 ]S(ciB«oG F p :7 ly-Ammmm. 

Fy— ^cd:71x— AA^p>^S^Huf5-9-:/^->y hy—'i^m 
CD;*-- /^'N-y F«rl^St--5 c ttc j; 0 HulB>'^^>y F^ffl 
ai-rsc:i:^#@ii:-r5ii*«5IE«®GFP7U'-A 40 

[|f*3S7] MiBG F P/^X7U-Amfi!c¥l5ti> tu 
ia/^'>--y F{c1Si^^nfc;b-7^^>^^'lfi?^»tc, ME 
G F P^«y F7-^'(c*3lJ-5*3E''^X I D{c?t]CS-r§BU 
E^-^^l/^lt^t- 5 c ^1^^ t -r 5 E«0 G 

F P^U-AlbJsi^Bo 

Cii5l<«83 BuEG F P/'^xyU-AJ^fiic^lSli, fj 
E/^^-y FfclSiW^nfc;!'— v^^lfffi. fecfctfHuE 
G F P^l^-AfEJ^^BtcME^^'^-y hti^Xtl^nrcm 
<DXt}^^-h^miC. BUEG F P^-.-y F'7-i'{CfettS so 
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mtt ^mMsmmoG f pyi^-Aigj^SBo 

[W5R3K9] ME^-^^>y FtiE t h e r n e t MA 
Cyb-A-efet>. tuE/U— r-r Vi^'IflS^tilEE t h 
ernet M A C 7 U— A(C+Si|fl^n/cD A (D e s 
ti nation A d d r e s s) -e^SC i:^^® 
i:-r5if*«7$fc{i8E«OG F P7b-Alte2lg 
Bo 

im^l^m 1 0 ] HuE/^-Jr >y F {± I P ^^-ir >y F 0 . 
tuE;l'— r^- v^lSffifiME I P/^^>y hic^m-^tiTc 
DA (Dest inat ion Address) T'fe 
i.c:i:^#tli:f ^ii*S7Sfc{i8EKcDG F P^U 
— AitejMSBo 

Cl«5^« in ME G F P /^X 7 ly-AB^^mic i 

tijg^^nrcMEG F p/^xy u~ A^. MEGFP;t> 

>y Fy— ^tcfct/^TMEG F Pyt'— A^iRS-T-SO S 
I #SS^:x;l'<D^ 1 ATfeS I'Y-V 1 7 

AtctSifftU ccDMEG F P/^X7^-A^*SiS*iLfcM 

Ei^i'-¥ 1 :7ix-A;&. MEG F pyiy—L.m,mmmco 

WE^'^^Ucji^jSLfcai;^)^}^— F*>e.MEG F P^>y F 
y—^icmmt^G F P/^X7l^-A3^M#S%^6{C 

M^fcc ii^iSiRs 1 *>p> 1 o®v-rn*^ 1 wcE^© 

G F P 7 ly-L.^mmMo 

imMm 12] MEGFP7U- AteiSSB A^ME G 
F P:t--y Fy— iJ'A^eMEG F P/^X^ l^— A*§{lL 
/i^^, MEG F P /^xy U— A^MEffiffi'N-y 
rt{c*S^^nfcME-5-^;l/(c>^Jts-r^MEG F P7U— 
A|S3M^BcDffi;'j^-K-F^|5lSL, MEGFP^'^XyU 

/^LTMEG F P^>-y FV-^'fCjMtU^n^.ic^fcME 
G F P/^X7l^— A^MElH|^^ti/ctU:^Jl<-F^i:X 

-r >y ^ y ^-r ^ ■^'^yux -y 9^ > if^m^ tEhicm^tc 
c t^'i^mtt^m^m 1 1 1 (Di^-rni)^ i j^tcE 

«(DG F P y l^-Agp^SSo 
[W*]K13] ME-9-:/^-^y Fy— Ether 

n e t r'^:s,ci:^^mt-r^m^m5tmo:>G f py 

AKi^Sfio 

im^mi 4] ME/^-^r-y Ftttb^eti. MEE t h 
ernet<OEthernety A^^^-T n— F*^ 
e-ME/^-^^y F*am-rsci:;g:1t^i:-rs»5R«i 3 
E«tCOG F P 7 lx-Altoj2ISSo 

CWsR^is] ME-9-:/^^>y FV-^'a. pos (p 
acket Over SONET) T^^Ct^^WW. 

fr?>m^m5mw.(0G f pyu-i^mmmmo 
im^m 1 6 ] ME^^-^ >y Fam#s«. me p o s 

<DHD LCyU— AcO--?^'n— KA^P>ME^^^-y F^tt 
tB-r^ci:*1titi:f §ii*«i 5E«©GFP7^- 
Alteji^^Bo 

C»5tt^l7] GFP (Generic Frame 
Procedure) y A^SEj^-T § G F P 7 U 
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mWL<OG F P/-FA^e>*5G F P^-y h7— ^^rtO I 

n g r e s s 7— Yti^^ Egress 7— K^TO^'^X 

fflffiG F P^^y ^'*->e)SfSf-5G F P^^XyU— 

MBG F Pfi7.yu~L><ommim^-y ^mm^ic^m ^o 

EG F p^^yhy—^icmmtn^ii^icmmG f p/^ 
x:7 u-A;&HuieiRi^^nfcaj;b>i<— h'stxi' •yf^i' 

fli}ie^'<;i'X-i' <v^y^^¥©ic<t t» x-r >y ^^y^tifc 
HulBG F P AX7^-AJ&MIE|S|^^nfcm;^>-l^- h*^ 

P)WBeG F P:?^<y b^-^tCj^ffi-r^G F P/^X:7U- 

i^^m^mt^m^rzct^nmtt^GFpyu-L. 20 

Cii5|t« 1 8] BUffiG F P/^X^t—AtC^Stt^tJie 
•r§ 11**1 7ie«©G F P 7 U-Ateiii^eo 

1 9 ] mmum^-y i^mmt. 

mM9^)l'^^^ir:^rclsb<D^^fVy^—fVVt. 

MtaG F p^^T.yiy-L.c^mmm^m^^ry'y^^m 

m-t^rctb(DD E (Discard Eligibil 
i t y) y^—jV]^t. 

^mm(D^my^-fivt^m^^ct^>^mfr^m 30 

1 7 Se«cD G F P -7 b- A^j^^Bo 

e<y 

MIBDE7i'-;l/F£D-9--rX*M tr-y 

mtt^m^mi 9Mm(DGFpyu~L.mmmmo 

2 1 ] MIBG F P/^X7 U-A3^<1¥@{±^ 
HufBG F P/^X7U-A^. hubBG F P^^>y hy— ^(c 
fcl^TMIBG F P^L'— A^lR^-r-iiO S I ^M^x;!/ 

1 ®<D7L/— ATfeSU'l'-lr 1 7b-A{C<SiSfiL, 40 
<l©WiBG F P/1X7U— A^*&^bfcWfB^'f-\' 1 7 
U-A;grtufBG F P:?-.'y h'7-^'(c3lim-r5ili:%!|t?S 
ttSif** 1 7IB«<DG F P 71'-ASj^^Ho 

2 2 ] SWBO S I ^m^ey^jViDm 1 » t b 
Tx SONET (Synchronous Opt ic 
al NETwo r k) A^fflV^P.ti«Ci:^f$Mi:-r?> 
1 1 ^fcti 2 1 Ifi^cDG F P 7 P-AftjIlgBo 
Cl«««2 3] MIBG F P^^X7^-A)^ffl#ia«, 
HUtBS O N E T<D S O N E T 7 U— AO^-r D— FtcM 
IBG F P/^X7U— A^*SiiWU (KDhuIBG F P/1X7 so 



\y~L,^mm bfcfijIB S O N E T 7 U—A^huSBG F P 
^,.y F'7-^{C)3tfB-r-5iii:5r#iJi:-r5it*]S2 2fB 

«J<7) G F P 7 U- A^jMSSo 

2 4] Miao s I mm^efjiom \mtL 

T. OTN (Optical Transport N 
e t wo r k) *^fflV>e.tl5C: fc^^f^Si^-rSIf** 1 

1 ^fcti 2 1 IB«©G F P 7 U-AKai^So 

[is*]»2 5] wiBG F p/^xyu-L.mmmm. 

tulBO T NO-r'i^^f;!/^ <y/^— 7 U— AO'^'T n— Ft? 
^SOPUk (Optical channel pa 
yload u n i t) tCHulSG F P/^X7U— A^+S 
mh. C(DmMiGF P^^T.yU-L.^mmLtcmMr'iy 
:J?;l/^>y/^— 7 b— A^^SIBG F P:^-y hy-flcMm 

t?>!it^nuft^m^m2 4mm<DG f p7p-a 

CW5ft*2 6] BulB5'^;^X1'>y^>'^^m^ MIB 
tli!S^>y^fffi«iF«9tc:+Si&^;jnfcMiB/'«XI D{c5t^fS-rs 

tt^^^m 1 2 ^fcti 1 7 fB«OG F P 7 Altei^ 

[iS*a2 7] GFP (Generic Frame 
Procedure) 71^— A^KsMfS G F P7U' 

— Ateji§SB(t«5Cts G F pyu—l.i^m:&mici5i^ 

1SIS©G F Py— F*^C)^5G F P:^-y F*?— ^rtO I 
n g r e s s y— FA^P> Egress y— F^t?©^^X 

^'^^b^MIBG F P7b-A<Dil£?i'^-y^*M«crt(Dm^ 

<D7-<'-;i/Ffc^g^b, mti/^x^iffLrmm-^n^^ 

V^mUG F Py]y—L.(D^^u—\iy^—;V 
F(C*SS^bTG F P/^X7U-A^Jgfi)t-r§G F P/^X 
7U-Afl^figlS^filx.fc:Ci:;Sr#iit-r§G F P7Ix' 
— A^j^^^o 
Cif**2 8] tulBG F P/^X7^-Afl5^X@^ct3 
^/^T, MIBG F P/^X7U-A(;:*5tt§Hijff3ffi^'N>y^ 

35 2 7 IB«<D G F P 7 A|tejM:^So 

CW5t<3l2 9] fijIBG F P/'?X7U'— AJgfigX@{Cfc 
V^T. MIBtfia^-y^fRi^rtfC. 
Mia^^;l/^*S*fi-r5fci6©^^;l/7f -;l/ Fi:. 
MIBG F P/'?X7b-A©J^|g@5fe«J&^-r7^y%1S 
^■t^rzit><DD E (Discard Eligibil 

i t y) y-^—JlVt. 

^fiiffl©^M7 ^ -}i F t e. c i: t -r 

Sli*^ 2 7 IB^O G F P 7 U-AfejM;^So 
[|f*«3 03 MIBG F P>'^X7U-AJgfigXie{i:«5 

MIB'7'^;l/7^-;l/F(D-9--rX*M i e -y F. 
MIBDE7-i'-;l'F<DHti'XAM tr>y 
Mia^<«7-<-;L'FcD-9->r'X*'«4 \£'yhf^tl^<li:% 
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imMmS 1] MIBG F F>'^X7U-A©mffi'^-rn 

ffixs^ ? e. {cfii ^ c i: ^itsi i: -r 5 2 7 e. 

3 0 ©t^-rn*^ 1 micmm(D cFpy x^-i.m.'^ij'xko 

F p :7 v-LMmyimo 

is-r ^ msi'7^)Vi3m-& ? n -s c t t -r 5 

3 1 85«©G F P ^7 U'-A|g3i:7?gfeo 
[i»*«3 4] Mf2G F P/^X7L'-i:K}gfi!clS{Cfe 

.kt/tulBG F P 7 l^-AiteiMgMtcMie^^'^-y h*'«Ay3 20 
?nrc:fig<DA:^3j^-h^»fCs MKG F P^-y 

c i: i:-r§ if 3 1 tettoG f p^u—Ate 

[ii*^3 5] iyflB-'^^'y htiE t h e r n e t M 

A c 7 1^— AT'S c . WM)\^-7--< yfmmmm e t 

hernet M A C :7I^— AtCtSiffl^tl/tD A (D e 
stlnation Address) tr^-Sc. 
^i:-r5ii*«3 3Sfett3 4|E«©G F P'7U'-A|te 

3l:^ffio 30 
[W5R« 3 6 ] mmf^'r >y h ti I P A'^r >y h T'* . 
BtiSE;!/— T^-f >^/'lf^«MHei P/^-i^-y KctS^fl^nfc 
DA (Dest inat ion Address) T?^ 
^ci::Sr!|$Mi:-rsif*:«3 3*fc(i3 4ia«cOG F P 

C»*«3 7] MIBG F P/^X^U'-AJgfigXgfCj: 
*)}g^5nfcS9fBGFP/-?X7U-A;&, MfBGFP:^ 
>y hy-^tcfeV^TMIBG F P7b— A^^iR^f'SO S 

I 1 a«7 ix— AT'fe§ U'-f -^^ 1 y u- 

Atc+Si^U ceOtu^G F P/^X7lx-A^+&»SLfcHU 40 

ffii^-r-t 1 MIBG F vy\y-Lmm^^<r> 

wi%^5'^Mznm\.rcmti^--Y-h^^mmQ f p^^-y h 
y-^fcjMfs-r^G F p/^x7^-A3gfixs^?e.fi: 
fif;3Lfcc t^mmz 7 *^p> 3 6 ©v^-rn*^ i «{cib«c 

<OQ?¥y\y~LmMnmo 

im^m 3 8] MIBG F P y b-Atej||g«A'5mfiB G 
F P^^-y hy-^*''P)MIBG F P/^X7U-i»^Sfib 

MiBGFP/-?xyi^-A®t&iaa:?S'N-y3<"M«l 
rtfc^S^jnrctulB^^-'WcStJS-r^HijIBG F Pyi^- 
AteiMSB^aii^jH-h^lWI^L. MIBG F P>'^xyb 50 



-A*^BulBlsi^Snfcl±i;'3'i^- h fcSEic^nfcejIISS^ 
:n'bTHulBG F P^>y ^'{cSIUi^ti^.fcatcMIB 
G F P/^xy A^Hiji3lol^$tifctB;'3>i?- V^tT. 
-r -y ^ >■ ^*-r ^ -5 ^;l/X-Y -y ^ > ^*XS^ ^ ^icm^fz 
Ct^^^t1r^%%M2 7*>P.3 7 ©l/^-rtlJbM 
fE«© G F P 7 U- A|£j^:^j*o 
[W*3S3 9] HijlH-9-:/^-.-y hy-^ti. Ether 
n e tT^«Ci:^#mi:-r§li^^3 lIB^tOG F P 
y l^-KUWo'A^ 

[»*«4 0] Huia^^-^-y htttbXStcfei/^T. BufB 
Ethernet<DEthernet7 AtD'^-T a 

3 9 IB«© G F P 7 1^- Ate3ll73?£o 

mMAn HulB-9-:/^y POS (P 

acket Over S O N E T) C t^iRf^S 

fr§ii*^3 1 IBtc® G F P 7 V-LMMIsmo 

immA 2] tfJIB/^'ir'y httaxStC^oU^T. ME 
P0S©HDLC7 A®--?-r n— K*^e>MIH''^'ir-y 

Yti^ito\h^n^^t^f^mht^mimA iib«<dgf 
p y u-j^mmy^Ho 

[»5R3S4 33 GFP (Generic Frame 
Procedure) 71^— A^Kj^fS G F P^U 
— AltejMSBtcfettSG F P^U'-AKj^^^j^fc^ol,^ 

m^<DG F Py— K*->e)^5G F P^-y by— ^'F«9(D I 

n g r e s s 7— F*"*?) E g r e s s 7— F^T«D/^X 
^-itfcm^-r^fcfetc^e^ti/c/'^x I DicMltir^ 
'y^jV^'tcoUM^y ^mmfH<Dpli'&<Dy ■< — ;l/ KfctS 
SSL. MIB>'^X«r/rLTlte)^^n5'^#/^>5^>y h^^© 
^I'D-Ky-r— -'l/FfclS^SlSLfcG F P/^XyU— A^ 
MIBG F P^- y hy— ^*^6)S<l-rSG F P/^X^U— 
ASmx^i:. 

MIBG F P/'^X7U'-AOMIBa2:?B^-yt5<"tH«rt{C*SiNS 

■^nrmwy^juzn^'f^mt^Q, f pyi^-AisiM^ 

B«m;'3'1^-F^lRl^L. MIBG F P/^xy^-AA^M 

iBiBi^ ^ n/-c ai;^j h (cSiK ^ nrceiMss^^n- L TM 

IBG F p:t-.'y hy— ^{C3ittl?n«J:3(CMEG F 
X-7 U'-A^MiBlRl^^nfcmyjJj^- h'vtX-l' •y^>' 
i^'-r § ^ '^-'I'X -Y >y ^ >■ yxS i: , 
MiB^-<;l/Xi' «y ^i/iJ^Xigtc J; X-r -y ^vi^^tiZ-c 
MIBG F P>'^X7P-A^MIB|SI^?nfctiJ:^j4<-F*^ 
P.MIBG F P^x-y h<7-^/{c33|fi-ri,G F P/^Xy b- 

Ajg«x@i:^M^/c:ci:«!ttmi:-r?.G f py^- a 

[Ii3<3«4 4] MflBG F P/^XyU—Atc^ottSMIB 

W&^-y ^"^iHcOfi^ 1 6 If >y hTfeS Ct^^Mt 

■t^mMm 4 3 iB««D G F p 7 u-L.mm:^mo 
im^m 4 5 ] MfBtt^g'N «y ^<^«a«5«. 

MIBG F p/^xy u-A<Dj^*ii^*^^-ry5y*ts 
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Jft-ri.fcA6<0D E (Discard Eligibil 

i t y) y-(—)\yVt. 

=^mm(D^my -r ->v k t ^m^ ^ct ^itrnt -r sis 

4 3 IB«(D G F P 7 l^- AIejSt^So 

tiffaDE7-f'-;i'Fco-9--rxAn tr>y 

^i:-ri.W5R«4 5fe«cOG F P 7 AlsaiTa jsfeo 
CIS*«4 7] MIBG F P/^X^b-AjJiiiXiSfCfc io 
V^Ts ftSIBG F P-'^X:7U'-A«. MfBG F P -y h y 

— ^(c^oi/^THuieG F P7U— A^iR^-rso S I #Sg 

tr^^l/OH 1 Jl£D7 U— U-f-^' 1 :7 A{C*S 

-r-^ 1 :7U/— AA^MfSG F p:t-.-y h y-^tcj^^ff^ns 

ii ^itii tt^ m^m 4 3 ie««) g f p 7 u-^m 

CIS*« 4 8] MfBO S I #M^r7*;l/0^ 1 » 4: L 
T. SONET (Synchronous Opt Ic 
al NETw o T k) ifm^^^H^Ct^^m.t-r^ 20 

m^m 3 7 $ fcti 4 7 iB^o g F p 7 u-L^mmysmo 
LmMm4 9] MiBG F p/^xyiy-i^mmxmic^ 

l/^T, MIBSONETCOSONETyU— AO^-rn— 
KtcMIBG F P/^xyU-AA'«+Slrt^n, COhuIBGF 
P/iXy U-L.^mm Lfc Wta S O N E T 7 A A^W 

IBG F hu-i^icmm-$ri?>ct^mwLfr^m 

5R:S4 8SB«C0G F P :7 L'-AS3^:^?So 
[W*S 5 0 ] HUIBO S I #Bg*7=';KD^ imtl^ 
T, OTN (Optical Transport N 
e two r k) ff^m^^^tl^C t^mW.tt^m^m3 30 

7 ^fcfi 4 7iBttc>G F pyu-L.mmy;m. 
im^ms 1 ] MIBG F p /^xy u-L^mmjimic^ 

V>T. MIBOTNCOT^i^^/l/^'y/^— 71^— AcD'^^n 
— KT'feS OPUk (Optical channel 
payload unit) fCauiBG F P>'^X7U'— 
A*'«IS)^5tl. CCDMIBG F P/^X7^-A^*SiWbfc 
WfBf*->*^;l/^-y/^— 7b— A*^MfBG F P:^-y hV- 
^fCj^M^ c i:^1f?Si:f«if*3S 5 OlBfgiOG F 
P 7 U-A^jMT] »*<, 

immmszi MfB^^;l/X-r-y^>'yi@Jc:J3i,^ 40 
MfB*i2;?i'N>y:S^®«crt{c1Si&^^nfcMIB/^X I Die 

t^^mt'r?>i$>>^m3 8^rcit 4 stEmcDG f p 
7U-Aito3^:^}i, 

[00 0 1] 

i^m<Dmt?>iim^m ^mnitG fp (g e n e r 

ic Frame Procedure) 7 b— A^IS 

i^-r5fc:46cDG F P^U— AtEjMSg*5J;t>"G FPyV 
-A^j^TSatcMb. IttC, G F P7U-AcDaH>:^;l/ 50 



-i^3 >(0IR§I?^^I1LTG F P<DWffltt*&?6-r5 
Ci:*<pIt|;&G F P7lx-Ate3^^mt5J:D'G F P7U 
-AKi^P^ffitcM-rSo 
[0 0 0 2] 

IP (Internet Protocol) 
>y hl?©-r-^l^£0h^t-yi^A^*L<ti:A:LTV>5o 
C ©J: d ^-r-^lS h 7 1 -y ^ cOSa^e^^tei^^Jlll-r 
Sfe46{c«, «e3l€©«fgiBgi|co^^^'y h'7-i'{cig^ 
LT^I+?nTV^fc^^-y hy-^^fiSc-^Hgi^. -r-^ 
IS h ^ t <y ^' cO|eJM(c ii L Jglltc L T 1/ ^ < c i: 

[0 0 0 3] ^^^5l5<i:»). l£i|!cli:**i (W i d e Are 
a Network: WAN) {c43tt§7^y^;l/^'.<y 
hy— ^i^4:bTS0NET/SDH (Synchro 
nous Optical NETwork/ Syn 
chronous Digital Hierarch 
y) *^#fi-r5o COS ON E T/S DHT'«§p^M^ 

^ISh'7fc-y^©ii:^{C#l,\ SONET/SDH 
±T7^-^f IS h ^ t -y ^^grJlft^J: < ltoi^-rSfcl6<DS^I5 

[0 0 0 4] ^<D<t5*S*!5©— OfcLT. G F P (G 
eneric Frame Procedure) ti^tb 
CCDGFPti. S ON E T/S DH^ci)PK.TjSft^ 
fiJ^M (Wavelength Division M 
ultiplexing: WDM) ^^SfflfSOTN 

(Optical Transport Networ 
k) {C*;t,>T«^^7'n h3;l/(DoI^SMy-y h^lRS 

$l5Tfe!5. GFP©S«5l^^«, r;<U*^?feaTlS 
M^©S«S*^©— OT'feS T 1 X 1 . 5 (C:}3^t5^ 
• TTIXI. 5/2 0 0 0-2 0 9" G e n e r i c 
Framing Procedure (GFP) S 
peclfication"j (i-^^T^ ( 1 ) j 

[0 0 0 5] H 1 3 {±, ±IBG F P©:/a hn;l/X^»>y 
^'^^-TH-e^So il<DJ;3fc:. GFPttGFP pa 
yload dependent sub— layer 
tGFP payload independent 
sub-layer ^t>^^:x-lf7'n h 

n;!/ (idaA^^'y hV— hn;!/ : E t h e r n 
et> HDL C. Token Rin g^) C(D/lO 
A#^--y ^'4:-l':^i5?— 7x— X-r?.Ji-y$;'y— K 
(cfel/^THX^bx cn^ transparent {c|£j|l 

[0006]iai4«, G F POa:*:^^— A7*— V 
•y h^^-r^T'feOx S 1 4fc5^-rG F P^b— Ati. 
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4/^^ hOrnz^^y (Core Header). rI 
(4 — 6 5 5 3 5/^^ h) co^-Tn— KoiUT (P 
ayload Area). *5<tt/4/W hOF C S 
(Frame Check Sequence) — 

[0 0 0 7] ±ianT^-y^^a. 01 dlc^-TJ^oiC. 
^2/^-fhC>PLI (PDU Length Indi 
c a t o r) y^—J]yVio<klfc HEC(core H 
eader Error Control) !7-f — ;l/ K 
^-g-Cfo C(DPLlli. ±fiB^>rn— FJiUTOS^ io 

(/Wh^) ^^nL> cHECti:. MtSPL 
KtC bTC R C 1 6f+»^tfofc^^^^bs 

[0 0 0 8] Sfc. SufB^-fn—F:i:U rti. 01 6^c 
^'ri:"5tc, ^^a— F^^y^* (P ayload He 
a d e r) feit/^-fn— F (Pay 1 oad) y^ — 
;l/F dixr. r-^-rn-Fj tl/^^) tcJ:D1i^S 
n^o ^-Yn— F^*y^t±4~6 4/WFOpr^fi'e^ 
0. ^Yn— Fti:0 — 6 5 5 3 5/W FiOPl^S-e$» 

C^D^-fa-FJiy rrtcO^-rn~Ftc. ^iSt^*^ 20 

[0 0 0 9] S/c. MiHF C S >^>r--;bF(i:. 0 1 7 

FXUT^WCWLTF C Sit* (C R C 3 2ltgO- 
a) «:ffofc)i®S^^b. ^-<n-FaiUTOF*ggiO« 

[0 0 1 0] 0 1 8fi:. G F P^I^-r^F t o4^^>h7 
U-A (U:=.T:7U-i:.) (4^-1' >F t o>1^>r>FSM 

(i2m(Dy-vm<Di^m) fcfev^rffiffl^n^G f p:7 

A) tc*5tt^^-rn— F-^^y^^^^f C 3o 

£7)U:=.T7U— AtD-^-fu— F^^y^ti. Type>^^ 
— ;l/ F. tHEC(type Header Erro 
r Control) '7^— ;I/F. t^^^y^ (E x t 
ension Headers) i: LTCDD P (D e s 
tination Port) *5J:as P (S o u r c 
e Port). *5<tt?e H EC (extension 
HeaderError Control) :7-f' — ;l/ 
F^^bTl/^^o ±lBType{^. G F P :7 
-V^y h(DaSiJ^-^>f P-F:7-Y-;bFtC+g^^n^7' 
— ^?<D±fflU-Y-\'cDyn F 3;l/asiJ:&^^o t H E C 4o 
MtBTy p ey-<-;bFJcjt^-r§CRC 1 6W»3^ 

-r^fctotcfflv^en^o dp (^$fe4^-F#^) e 

g r e s sm<DG F P Ji^y S/y— F^^^fS 1 6fflcD4^ 
— FO-5-50 lO^gr^L. ^KG F PT^U— AJC^giW^ 
nfc:x— •tfv'^^^^y hcOE g r e s sfiJG F Pa:^y>>V~ 
h^ii^^(Dmti9c^7f^iro SP (i^fi7u4^-F#^) (i> 
Ingres sffliJOG F Px^y F*'?*^"^ 1 6<S 
hcO-5^c0 1o;&^L. SKG F P >^lx— AtC+S 
«fl^n/c:x— 1f/^^^y FcDE g r e s sffliJG F Poc^y^; so 
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y-Vf)^^<Dltit]9t^^-iro eHECti. ±fBffi?S^'y 
(Ty pei: t HECti^S^&l/^) fC^^-TSCRC 1 

[0 0 1 1] 0 1 9ti. G F p vzy^^yu—A (U -y^^ 

F^^y^?*^^f la^feD^ CCDV y^yu—i^cD^ 
a— F^^y^^'^ti. Type>^^— ;l/F. tHEC7-Y 
— ybF^ DP>^^— ;l/Fx SP7^— ;l/F^ eHEC:7 
;l/F^iai 8CDUxr:7U— AO^-Ya— F'N^y^^ 

tmmifcm^^m. K?s-\^y^ (01 9(c*3tt§o c t 

e t#5 — #20) JC$5l/>r. Pr i or i ty:7Y — 
;l/Fi:LTCDD E (Discard Eligibil 
i t y) *5<fctfC0S (Class Of Servi 
ce).TTL(Time To Live) y^—jV 
F. ^9cU AC (Destination Media 

Access ControDT FUX (D S T 
MAC) . fecfctfi^SffljcMAC (Source Med 
ia Access ControDTF l^X ( S R 
C MAC) ^^^^cWLTl/^^o ±faDEti. GFP 
:7U~AOJ^«cDffi5feS^^U COS (Class 

Of Service) (Dmm^i^mm^mm^T^ 

TTLtiGFPKi^ (GFP hops) (Dm^M 
^^^-rs tr^y F^lgcT^feO. ^J;^{fTT L = Oti. G 

F P:7U— A:6^:^<DG F P /— Ft^)^4S^n§ C i:«r^ 
-To ^^MACrFUX(±. ^^GFPy— F^DTFU 
X^^"r 6/W F(D:7^— ;l/F"IrSDs ^^djcMACT 

FUXti. J^mrcG F Py-FOr FUX:&^t"6/W 

Fcd:7^— ;l/FTfe^o 

[0 0 12] G F PTii. --^-rn— F^^y^P^cOT y p 
ey^—;\y Ftc J; D T^V-r-v- a ycommff^m^^ 

t3-F^^y^^rttc^«'r5cii:3b'«pItgT*fe^o ± 

SB^Dct^tc. 4^-r>F t o>-K-r>'h:7u-A^j:tfy > 

t o4<-r>F:7l/— A • • • ifT'n Fn;l/CD 

X FU— Ingres s O S O N E T y — FT^^M 
Eg r e s s^D SONET y—FtcKi^-r^o XF 
U— AtD^S^rfSSUfSfci^fc. ^-rn-F^^y^^rttc 
.i^-FTFl^X (SP. DP) ^ffl«-r^o -^^n-F 
-v^y ^'rttC S O N E T y- F^fS^S'J-r F UXW$B*^ 
#ffib^S:l^fctf). ^^Py-FTiiG F P7U-A*fi[(D 

• • • S0NETU>'i^OF>1tn>^-±fC«W>'^X6<j:& 
Viy^^^m^L. -r-V-^-^h-l ike^/^^^yFK 

^fciblc^ ^-fa— F'\>yi$?^rt(cSONETy— F^l^ 

sij-r^^ci60MA cz Fi^x^fflSc-r^o 

[0 0 13] ±iBG F FlfC^ Gigabit E t h e 
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rnet. ESCON> y T ^ ^^—"^^^ ^^J\y (F i b e 
r Channel). FI C O NI?«:iRg-rS7^y 
^-^>3>75r?£*\ ±SBff» (1) . *5J:tf^»: rx 

1 X 1, 5/2 00 0-2 1 0. A Propose 
d Format for the GFP Type 
Field, Oct. 200 OJ (IXT. 

(2) ^l/^^) . fectt;^* rx 1 X 1 . 5/2 0 00 
— 197, Transparent GFPMapp 
ings For Fiber Channel an 

d ESCON, Oct. 2 000J (.IXV. io 

(3) Jc^sv^T^^^nTV-^-So 
[0 0 14] 

.-P^vh t o^i^^>hig^*>b<tiU>^^S^co^Tfe 

L36^b;&:6'«e). ff» TT 1 X 1 . 5/2 0 0 0-1 
27R1. Report of the Break 
out Group on Data over SO 
NET, Oct. 2 0 0 0J a:^T. S» (4) i: 
l/^^) tC^^nTt/^>5G F PcD^1S(D@6^^^iS*r§ 20 

et Expansion) ^^CS-y:'rJC:i-if h 

[0 0 15] ±mmm (4) T*5^*r<t3*^m^^y h 

• K • • • ^>*y hxi7X/^>i/H 30 

^:&l/^J:3tc:i-1f-r— ^^G F P >^ U-Atc:^y-fe;l/ 

^y K^/h* < -r ^ C !:3()^fiSTfe5o 

[0 0 16] 3Egt^(D«Mam>.^y F7-^^tCi3&t§Ty 40 
U ^— 3 XCti, connect ion — orien 

ted, mmmc:f^^y^h t o:r^^>h(Dt^mnm. ^ 

[0 0 1 7] f^^e^ifeTyj^r-v^H^irLT. AT 
M. Frame Relay. MPL Smti'^mf^n 
§0 V^-^tlt^ connect i on — or i ente 
d:&end-to-en dO/^X*'^^ftb. /^^^y F. 

5>5:connec t i on — or i ented ^/<XtD so 
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tulS»« (4) tc^;5<J:^tc. ^mrj:h^^uzy 
-± C7;I/^U V<^T^g?l^. DC StSS*r^»3Bgl¥) 

S*6^fc>i^^>h t o4^Y>h(DlSaU><>T^ 

[0 0 1 8] $fc. flffiMP L S^^C?;l/-^P0lO/'?^ 
^y h^"— ^OtejMtCtiP O S (Packet Over 

SONET) ff^^<i^m^nx\^^^o posti;i/— ^ 

P^^v-S><VF t oJi^'OhT^C BR (Constant 

Bit Rate) micmm'r^mmT^^t\ 

^C-e— OtDS ON E T/^X±tCPO S^lKSLOO^ 
*J^«^ftfiO^X Fa::7:t-FF^t:^yi'tc*iJffl^-lt§ 

TT'U^-v'a >*'«#X.^n^o SONET/^XI^CDP 

(D^i^UU^nv C tXQ oS (Quality of 
Service) ^fiS^-T^o G F P<Dttii:^y-tr;l/ 

fttCj:oTIP (POS) ^^Xhai:7:t--h b^ti^y 

[0019] C C0<t 3^Cconnec t i on — or i 
ente 6X^^;V^m(Oh^\^y ^(DWSlt^l^^t^ 
m^n^o UA^bCCOct^^&h^ti^y^^G F PT^S 

[0 0 2 0] • ^^-Y t o^^Vh 
^end-to-end mii^^^mxtrj:\,\ 1/ 
V t oif-^Z/Yy\y—L.\t. te3t$tOS0NETy— K 

G F P :7 b-A^{utD;l/— ^^^^^^tT^r ^ C 
^tsX^o Ingress y- K(CT^fi^tl/c:x— +f X 
M;— At*. STM/^X±T*E g r e s sy— K^Tlto 
iM^n^tttl^f:*^:^^^ E g r e s s FT^i. 

— FT FUXJcS":^l/>Tf@>^?cDXFU-A;^'«mScOT r 
i b u t a r y (iiPA#-t-^y h 7-^^) ^i:ei^^n 

[0 0 2 1] • U>'^*'7U-A(±E t h e r n e t t^^rl. 
cOa p p 1 i c a t i o ntCtSV^T. IN^tC;^#:&:t— 
/^--N^y F^fefce»L. :?^^y Fx^X/^Vi/H 
ec-To 13 2 0tc^*r<J:3fc, HDLC^l^-^V^Jc 

fk^^^-^. 5 0%ai/^:t-/^-^'y FA^^fS^L. 
X-X%r^^'^yV:sL^7sf^Z/i/^Z/^^\^m^'to ^Qrfe. 
;}^-rvF t o>1^-f >F:7^— A(c:feV>Tt>:t— ^^y 
Ft^Jg^-r^A^ 2 0%@S{ci:^$oTi/^;5o 
[0 0 2 2] • U>'^:7U— A-e«. ingressy 

- FT^iacDrL— tfx F u-A^r^a-r^^^tc. fa>^ 

-7 AOM A C T F UXti S O N E T y — FOT F U 
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T r i b u t a r y(Bl]©a— ifX h U— A^^l?— h 

m<D:x—^'7. h »J-A7!3^^a{t«nT E g r e s s y- 
Vicn^-^n^m-^. Egr essy-K{*GFPj;0 

G F P 7 A(D#iJ®1±cDfgTA^^ C 
CO 0 2 3] • UV^^b-AT'ti. /■^X^&ffi^fciSBiJ 

If^T'ti'SiV^o U >'y:7b— A{CfeV->T. c o n n e c 
tion-oriente dfj:/^7,lCiiT?>9M^'i7^ 

fclsbiClt^ 3^ft7cOMACTKbXi:^5fe<C»MACTF 

a-rS*£SS*^fe»3. SONETS— K-^^ y h •7— 
f*© 3 X h ^±tf 5 d i: (C 5 o 

[0 0 2 4] c(D^Bmi±Mmm^mi!^-t^rctb(D^<D 
T'fe 0 . 4^^- > F t o >-H-r F s^iB!, u ^'mmimco 

nect Ion — oriented^GFP7 L^— AO 
Kj^J^Bltli: L. ^fc, ^--/^'N-y KOgiM, ?ii!(OrL 
-1fX F y-AcD^M/^i-SS^^^J^LTG F PCOWffl 
li^eStS-rs c i:*^Rl«6*G F P 7 U-AKaiSB*3J; 
t^G F p 7 u-Aifte2i:5S^ffi«-r5 c i:;&B6*ifc-r 

[0 0 2 5] 

imm^mf^i-t?>rciib<D^m m^^m i ib^og f p 7 

b-A|te3igg«. GFP (Generic Fram 
e Procedure) 7 A^^iMf ^ G F P 7 
U-Ae3^S«ti:feV>T> aSStCG F Py- KA^e.^^ 
G F P^'y hy— ^'rt© Ingres s^— HA-'SE g 
r e s sy-K^T'0/^X%-tc{cit«-r^fc«){C^« 
^nfc^-^X I D{C)i^lS-r^-7'^;l/^BUlBG F Pyiy—l^ 

^^T.^lfrVXm^^tl^^^^'^^y F^MIBG F P7U 
— AO'^'Tn— K^-i-— ;l/Kfc+S*rtLTG F P/^X^b 

-A^jgfiic-r^G F ?f^7.y\y-LMfm-^^m^^^ 

[0 0 2 6] WAR3K2lB^tDGFP7U-Alteiig^« 
{is tS*^lE«CDGFP'7b-ASjM^e{Cfet/^T. 
h5KG F P/^X7U'- A0fi)c¥ia*\ MKG F P/'^X^ 
L'-A(Ci3tt5mf2ffi?i'N'y^^«CfiDfi^^ 1 6 tr-y F 
i:-rS <fc 5 (C Lfc«><OT'S?.o 

[0 0 2 7] If«:«3gH«<DG F P>'b-A^MS« 

m^m 1 i2«<DG F p 7 u-Aeiiig«{c«3(,>T. 

ttilBG F P/^X7U-AJgfi8#a*^ t9i2tl£?B'\-y^^ 
MIEG F P/^X7L'-A(0J^Sffi5tft;S:^-r7^^ 
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^*SSJ^-r^fci6©D E (Discard Eligib 
i 1 i t y) 7-i'-;l/Kfc, ^fiiffl<D^fii7-<'-;l/Fi; 

[0 0 2 8] mM 4 IBttCD G F P 7 AIejUSB 
(±. W*«3lS«cCDG F P7U— AfEi^^BtCfet^^T, 
BulHGFP/^X7U-AJgm^SA\ fjse'7'^;l/7^'- 
;l/F(D+J-i'X^ 1 itr-yh. miiaD E^-r— ;l'F©-9--i' 
X^llf>yF. HulE^{i7-i'-;l'F<D-9--CX^4lf >y F 

10 CO 0 2 9] m^msW^cOG F P^b-Agi^SB 

ti, ws<^ 1 4 £Dv>-rti*^ 1 ^{cieeoG f p u 

— A*EjMg«{i:$3V^T. MIEG F P/^X:7^— A<DtulB 
^^n-F:7^'-;l/F{c^S^$ti§^t>'^'^>y Y^^m 
Lfc-9-r^-y Fy-^'<D:7U-A^i|^«U 
■y Fy-^OTU-AA^P.HiilB/^'y-y F^tttB-T^/^^ 
•y Fat±i¥g^^e>(ciix.§J;'5(cLfctcDT'fe5o 
CO 0 3 0] »*]«6lBig<DG F P7l/-A^j^SS 
tt. liS<]«5E«©GFP7^-AIE3^gB^i:^JV^T, 
-^-Ir -y F mm^m\ MIB-9- >y F y - ^ CD :7 U 
20 — A*^P)^g:feMIB-9-:/^-y FV— ^7ffl£D:t— /'^■^^y F 
*l^5fe-r S c i: {c J: 0 m^f^^ -y F ^am-T S J: 3 {c L 

[0 0 3 1] ff*3S7lE«<DG F P:7U'-AK3MSB 
«H »««5lB«tOG F P7P-Atei2l^«fCt3V^T, 
MIBG F P/^X:7U— Af^fig^gA^ #]fffi/^>5r>y FtC+S 
iW^ti/i/lz-T^-r >^1ffB^S(c. tuHBG F P^^-y Fy 
-^fcfctt^ttfSB^^X I Dtc^^iS-rstulBv^yl/^itf^ 

CO 0 3 2] i»5l|]S8fB«£DG F P7U-AlSaiS« 

30 It. mm. 5 bb«« g f p y u— Agj^aBfc^sv^T. 

miBG F P-'^xy U— AJ^fig#g*\ Hufez-^y-y FtctS 
i^^n/c:;l/— r-f ^^'If fS. fcJ:amifiBG F P 7 U-A 
lto3Mg«fcMiB/^'>->y F*^A:^i^n/-cl^cDA:^J5H- F^ 
Stc, MIBG F P^^'-.-y F y— ^{cfelt§HulB>'^X I D{c 

[0 0 3 3] ii5tc«9ia«©G F PyU—Agjil^B 
If*«7 «fc{i8fB«©G F Pyi^-AteiilSfitC 
*5V^T. MtB''^^-y Fi:LTE t h e r n e t MAC 
7 Ix- A^lJXSb. tuiB-'I'-xf V^'IfSt bTWlBE 
40 thernet MAC^l^— AtCt&^^tlfcDA (D 
estination Address) ^ffll/">5J:3 

[0 0 3 4] W*«l OlBfcOG F P7U-A|gi3lgfi 
If5li«7 8tfii8c<DG F P 7 P-AlteSSSBfC 

fcV>T, MiE/^'>--y Fi:LTI P/^^-y F^iK^U M 
IB/lz-T-i- >i'*lf$Bi: LTMIB I P>'^^>y Ftc^Si^^ti 
fcDA (Dest inat ion Address)^ 

[0 0 3 5] mi^mi ItaSccDG F PyU- AltejJggB 
50 (4. 1 1 0 CDl/''-mA-> 1 ^{ClB^cDG F P 7 
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FP^-'y hy— ^'tCfcV^THuKG F P 7 ^-A^l^5^§■r 
5 O S I #BS:&7=VbCD^ 1 mcOy ly—L,X-&^ ly^-V 1 

L/c:B5faU-r-¥ 1 7U-A%tfjfBG F P^U-AfeJM^ 

SOMfa^'^;Hc?*jSLfc:(li;'3d<-hA^SHfilEG F P^- 
•y hU-^Kmrnr^GF P/^X7b-Aj2lfi^S^2 
6. X § J; 3 L t cDT'^ 5 o 

CO 0 3 63 if5l<:«l 2tHtt<0G F P^l^-ASgai^H io 

1 A^e. 1 1 ov^-rn*^ i ]i(cia«c©G f p 7 

U-AfsiMSStCfeC^T. HijiaC F P 

tiWlMG F P^-'V by— ^'^^BMIBG F p/^xyi^— A 

^^mLfcm-^icmmG f p/^x^u— AOHuias£?s^ 
pyiy-L.mM^m<Dtiiti^--h^m^L. mkgfp 

mmSS^rtLXmrnG F P;^;<y hy-^tCj^Ui^tlSJ: 

^fcMiac F p/^x^u-A^HtifaiRi^^tifcai;']'-^- 

h'\i:X'i'-y^>'y-t-S)V'^;l'X-f -y^vy^lS^^e. 20 

S J; 3 {c L t ©T'^ 5 o 
[00 3 7] lisR^ 1 3fH«e<DG F P "7 b—ASs^SB 
{*> »st<«5tBic(DG F P^U-AEiM^BfCioV^T. 
mstE^y^-y h U-i^t LT E t h e r n e t ^HK^f 

CO 0 3 8] IS«S1 4fe«^0G F P:7U-AtejMSB 
a. 1 3lS«<DG F P 7 b-AlEjMSetCfcV^ 

T. MaB/^y -y haHl^S*^ tuSBE t h e r n e t <D 
Ethernet :7I^— AfO'^-i'n— F*'>e.HufB-'^'^^y 
h^tttH-r^<i;3{cL/c?>©T-3&^o 30 

[0 0 3 93 m^mi smmiDGF py\y—i.mMmm. 
a. mj^msmmoGF pyv—L.m,mmmicts\.^r. 

t8i5-9-:r^<y by— ^'tLTPOS (P a c k e t O 
ver SONET) *llX^-rSJ:3{CLfctOT*S 

[0 0 4 03 m^mi 6IB«c©G F P:7L'-A|teiM^« 

it. m^m 1 smmoG f p:7^-Atejig««{c:fei/'' 

X. HufH/^^>y httm^SA^ MtBP0ScDHDLC:7 

U'-AO'^-ra-KA^e>MIB>'^y>y h^ttaj-rs<t3tc 

[0 04 13 l«5t?3« 1 7 IBigOG F P :7 Ix-AIEjMSB 
^i^GFP (Generic Frame Proce 
dure) yU-A^teiMf^G F P7b-A^jMS« 
(CfcV^T^ 1fia<DG F Py— F*-'e)*SG F P:^-y h"? 
— i^l^© Ingress 7— K*^e> Egress y— K 
S-ecD/^X^— ^Jc|gS-r5fci6(c^«^txfc/^X I D 

icMfS>ir^^^ji^^<Dm^^y ^mm.^(om^(oy -< 
-;l/F(ctS^L, MIB^^X^:f>-LTe3i?n«'<#/^'5r 
•y h^^cD^i'a— F7'('-;l/F{ctS*ftbfcG F P/^X 
7U-A;&MfBG F P^>y h'7-i^*^e.SM-rSG F P so 



/^X^lx- A^fi^ISi:. HufBG F P/^X^U—A^Hu 
t2ffi?S^>y^^igEF«9fc*S«ft^nfcBafB^<;l/{cm-r5 
HijsBG F P >'U-AfEjMSB©t±l;^l4^-h^|plSL, M 

IBG F p/^xyv—L.t)mt'm'&-^nrc\iitsif>-~VKm 
^n§j;3{CHfrfaG f p/^x^u-A^Mtsisi^^nfc 

W 4<- F i: X >y ^ > i-'f 5 ^ '^/I'X -y ^ > 
la i: . tulB-7^;bX^ -y ^ >■ ^/'^Stc c};0X-r-y5^>^ 
^n/itulBG F P/lxyU-A^HrjIBlBl^^nfctH:;^);}^ 
— F*^e)Hi]fSEG F P:^-y b '7-i'(Ci@^fl-rS G F P/^X 
7 1^- AiMft^S i: ^{i^ § J; 3 L fc t cOT'fe 5o 

[0 0 4 23 8IB«tDG F P:7l^-A^32iga 

(J:, 1 7|B«©G F P^U-Alij^fiBtcioi.^ 

MIBG F P/^X7b-A{cfettSMtBlt?i'N<yi5fSB 
6 -y FT'fe§<i:3{i:LfcttOTfe§o 
CO 0 4 33 if5R3Sl 9iB«OG F PTl^-AK^^SB 
7fB«<DGFP7^-A|E3l^S«fc43V^ 

©^'~^;i/:7Y— ;i/Ffc. fjiEG f p/^x:7U— A®JS* 

ffi^fea^^-r:7^^*;&*S«fl-r5/c46©DE (D l s c a 
rd Eligibility) ^-f— ^bFt. ^Mffl 
©^<l:7 ^' F 5 J: 3 {c Lfc t.©-efeSo 

[0 0 4 43 Ii5t<^2 OtB«©G FPy\y-LMm^m 

1 9IB«<DG F P7U-Ate3^SBt£:t5V> 
T. MfB^'^;b7d'-;l/F©-9->fXAM 1 e<y F> MtB 
XiEy^~)V FO-9-1' XTbM l£ -y h . SulB^fi^ f —)V 
Ft9-9-'l'X"A^~4 tr-y hT-$.§ J; 3 Lfct£D7?fe5o 

[0 0 4 53 »*^2 lIBttcDG F P :7 t—Atej^gB 
7ffi««DG F P7^-A|gaSgfi^C^3V^ 
T. flfflBG F P/^X:7U— A3Mm#l5*V MIBGFP^^ 
X7P— A^MIBG F P:t->y hy-^{cfev^TMIBG F 

p y b-A^iRS-r 5 o s I #M*-7=VKD^ 1 a©:? 

— Af^&^Wiri ^Ix-AfC+SSffiL. CCMIBGFP 
/^X7^-A^*§lf^LfcHulBW-\' 1 :7 b— A;&HufBG 
F P:?.>y Fy-^^tCj^ififS^fc^fcLfcfccD-e^^o 

[0 0 4 63 l»*S2 2|B«(DG F P^b-AKiMSB 
1 1 Sfcti 2 1 IB«<DG F P 7 P-AKatS 
SfcJsi/^T. MfBOS I#Bl*7^;I/CD^l]ltLT. S 
ON E T (S y n c h r o n o u s Optical 
NETwo r k) *fflt/-'S i^fcLfctOT-feSo 

CO 0 4 73 miimz 3I3«©G F P7b-Atei^gfi 

w*S2 2iB«c<DG F P7b— AS^^g«^c^5l^ 

T. MIBG F P/^X7 \y-Umm^WLt,\ HUlBS O N E 
TCDSONET7 Ix— AtD'^l' a— FfcMffiG F P /^X 
:7U-A^1SiS^U ClOMIBG F P/^X7b-A^tS*ft 
L/cBUlBS ON E T:71'-A^MIBG F P;^.«y Fy— ^ 
(Cjl^^if -5 J: 3 {c b fc t OT'fe §o 
CO 0 4 83 K#S2 4fB«£DG F P 7 Afej^g^B 
1 1 *fc« 2 1 fB«OG F P 7 U—AISat^ 
Bfc*3i/-'T. fJIEOS I#gg^r-r;KD^l®i:LT. O 
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TN (Optical Transport Netw 

0 r k) ^fflVSJcdfcLfctOTfeSo 

[0 0 4 9] iisRSZ 5HB«OG F P^U-AKj^SB 
ti. sS*«2 4|2icOG F P7U-AlK3MSa{c*3t/^ 

T. HulSG ¥ p ^^7syu-L.mm^m\ Mieo t no 

yp— AO^^a— HT*feSO P U k 
(Optical channel payload 
unit) (cMIBG F P/^x:?^— A^<SSiftL> CCOm 
laG F P/^7.7L'-A^tSiittLfcHijK-rv^^f;b5-y/^— 
7b-A^»5iaG F P;?^>y h7-i'{C3Mm-r5J:'5{cL io 

[0 0 5 0] Si«:W2 6KicOG F P :7 l^-i^tejiSH 
(i. 1 2 1 7fB«c«DG F P^U'-AteisIS 

^^y^'m^f^ic^Wi-^tifcntim^^T. I D{c^^tj^;■r^B^iIB 

[0 0 5 1] 1**^2 7SE«g<0G F P "7 U-AKi^^SfiS 
{is GFP (Generic Frame Proce 
dure) y b-A^lEja^-r ^ G F P :7 b-AKiMSH 20 
{c:telt§G F P:7^-A|to3i:^j*{C*3V^T. 1glS©G F 
py— KA^^^SG F P^^ y hU—i^\H<D Ingres 
sy-K*^P.Eg r e s s y- KST£0/^X^— «fc}t 

sBG F P7U'-AcDS£?i'N'v3«'MlSrtom^cD7'f— ;l/ 

Ktc^S^b, HufB/^X^/l-LTe3^^n§'<#/^y>y h 
^MbBG F P7L^-A<D^-rn— K:7^'-;l/K{Ct&SifiL 
TG F P/^X^P— A^f^fig-r^G F PAX7U— A}g 

[0 0 5 2] W5R3S2 8fa«£DG F P^l'-Aej^iT^rS 30 
{i. I«5l<^2 7fB«cDG F P7L^-Ae3M75"S{ci3(,^ 
T> HUlBG F P/^X^U— Aff$^X@{C*3V'>T. tulBG 

F p>'^x:7Ly-A(c*5ttsMESS?i'N>y^<'««o5^*^ 

1 6 Vf-y hi:^n^J:-5{cLfcfe©T^^o 

CO 0 5 3] Il5}<^2 9tB«©G F P :7 U-AKjIS?]?* 

it. m^mz 7tm<DG f py\y-i.m.m:^mic^\^^ 

T. HUlBGF P/^X:7Lx-AJgfi!cXiStCfcV>T> SulBtfi 
^a^-y^tS^rttc. MIB5'<;l'^1S3ift-rS:rci6«?5^-^;l/ 
^-Y-zl/Ki:, BulBG F P/^X^' U— A©]^*ff$tS^ 
^•tyy y^it^fifi-t?,rctt>(DD E (Discard E 40 
1 i g 1 b i 1 i t y) 7f — ;l'Ki:> ^Mffl^^ti^ 

coo 5 4] mM^Ms 0IB«OG F pyu-L,$R^:^m 

ii5»<^2 9mm(0G F pyu-L.mmysmic^i^ 

r, WIBG F P/^X:7L'-AJgfigI@fcfcV>T, ttfiB'7 
^;l/>''f — ;bFcO-9-'i'XAM 1 if y MIBDE:7-f' — 
;l/ K (D-^-f X*m£ -y h , HulB^'M 7 -f K <D-9->f X 
*M If >y h t J; 3 (C LfcfeOT'feSo 
[00 5 5] 3 1 ia«©G F P :7 U-Af5JM7^ffi 

It. m^m 2 7 p) 3 0 ©t/^-m*^ i «(ctB«o g f p » 
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71^— A|Ei2^73&tct5t.^T, MIBG F P>'^X7U— ACD 
mB^-ftx—h'y^—f\y]^lc^m-^tl^^^^^^'y 
1S*fibfc-9-:/^--y h^-^cO^U-A^^JSL. MIBIt 
y^^-y hy— ^'©:7U— AA^e>tijHB/^'5r-y H^tttHf i> 

CO 0 5 6] |f««3 2|B«©G F P :7 U-AltejM:^^ 
iSd<^3 lIBtttDG F PyU-Agj^TjjitCfet/^ 

T. mm^^^-y hmmxmicisi^T. mi-^y^-^y hy 
—^<Dyu~L,i3^p>^m^Wimv-y^'y vy—^m<o:^ 

-/^-\-y K^|^2fe-r5ci:tcJ;0MfB/'^^>y h*^ttai^ 

J; 3 L fc: t CDT^ ^ „ 
CO 0 5 7] W*«3 3IB«©G F P :7 U-AfeaiTjffi 
»*JS3 lfB«<0GFP7^-Altoai7?ritCi3V^ 
T. MIBG F P/^x:7 1x— AfKfigX@{c*3V^T. «jaB>'^ 
^■y hfc^Siitt^?n/-c;l/-7^^>^-|fffi^»{c. MIBG F 
P^-y hy— ^'tc^sttStaiB-'^X I Dfc^i^lS-rSHuia^ 
'^/I'A^lt^^txS J: 3 {<: Lfc tOTfeSo 

CO 0 5 8] f«*JK3 4fB«c<DG F P7U— AKj^TJS 

{±. »*JS3 \mm.<DG F py h—LMm-f5m\cis^^ 

X. MIBG F P/^X7U-A}g^XSfc*5V^T. MIB^^ 
-^^y h{ctS^ft^ti/c;b— T-f >^*I«IS. feJca'ttlBG F 
P y Ix-AfSjJISSfCBfilB^^-^r <y h A^A^'^^tlfc^OA 
:^>1^-h^Slc. MIBG F P:t--y h>7-^{c*5lt§Mt3 
/^X I D{c^fS-r§MtB'5'^;l/*'«#^*tiSJ:3tcLfc 

CO 0 5 9] li*]S3 5sB«©G F P^U-A^ii:^^ 
«s 3 3 * fcti 3 4 fB«0 G F P 7 1-'- AIejM;^ 

}i(c:}3V''T, WtB/^-^-y hi: LT Ethernet M 
AC7l^— A^iK^L, MI3;l'— r-^-^/^'-lf^fcLTM 
iBEthernet M A C 7 Ix— Afcl^gilft^n/c D A 

(Destination Address) ^fflV'>.S 
i3{::Lfc«>(0-efeSo 

CO 0 6 0] W*]13 6ia«©G F P7P-AKiM7?ffi 
3 3 $ fc« 3 4 IB^tD G F P U— AKj^tJ 
lifcfeVT, MIB-'^^-y h 4: LT I P/^-S^-y 

MI3;l'-7"i':y^1t^fcLTMffiI P/^y>yhfc*S 
iiirt$tl/c:D A (Destination Addres 
s) ^ffll/'>-Scfc3{cLfc:t«)1:-fe5o 

COO 6 1] mim3 7tm.<DGFpy\y-Lmm^m 

a. if 2 7 *^e> 3 6 (DV^ftlA^ 1 ^{ClB^OG F P 
y\y—hMW5^\C^\i^X. MIBG F P/^X:7U-AJ^ 
fi!tXS{cj;t)}gfi!c^nfcM8BG F P/^X^ A^MsB 
G F P^>y h*?— ^tCfcVTMIBG F P^U— A^lRg 
■rSO S I 1 AT'feSU^i' 

1 yU— AfC^^iSirtLx CCDMIBG F P/'^X:7U— A^tS 
ffibfcMsBU-l'-V 1 7U-A^MtBG F P:7U-AtejM 
«B©MtB^-<;btcmtfcttl:05K- h*^?.MIBG F P 
^.-y Yy — i;\,cmm-t^G F P/^X-7U— AjJIffiXS^ 
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[0 0 6 2] mMm3 8i2fc©G p pyiy-Mnmyjm 
«> mii^m 2 7 A> 6 3 7 <7)v>-m*> i micmmoy gfp 

BAWBG F P^--y hy-^A^SMIBG F P^^xyu— 

F P AK3MS«^Dai;^>i^-h^IWI^L. tulBG F 
P/^x:7U-A*<MSBl5lS^nfctb;'3>-fs-h{cg§li^tx 
rcej^^^/MxTtulBG F P:t>>y hy-^tcj^ttj^n^ 

j;3{CHrjiSG F Pf^:^yu-L.^mmm^i^nrzmtj^- io 

[0 0 6 3] ms^3 9imcoGF pyu-L.mm:^m 
it. m^ms 1 se«<DG f pyu~i.m.m^mic^^^ 

T. WtS-«t:/^^-y hy-^i:LTE t h e r n e t*lR 

[0 0 6 4] ii*S4 OiB^OG F P7b-A|te2i?ja 

l»^]R3 9ia«©G F Pr'lx-A|Ejil7?ffi{c43l/> 
T> mm^^^-y httmiStCisV^T. MtBE t h e r n 
et<DEthernet 71^— A^^-fo— KA-'P)ButB 20 

[0 0 6 5] m^m4 immoGFpyiy-i^nmysm 

li. m^ms 1|B«©G F P:7b-AK3M73ffi{cfcV> 
nHfi^y^y h'7—'> tVXPOS (Packet 
Over SONET) *l|2§-rSJ:5{CLfcfeCD-p 

[0 0 6 6] lf*]S4 2ia«<DG F p U-Atejl^;firffi 

li. m^m4 ilB«©G F P7U-Atei^;^^fi:t5i/^ 

HulB/^-i^'y httWXStC*5(/-'T. tutEPOSOHD 
L C 7 l^-AcD-^^n- K*^e.S&|B/^^-y hA^ttttlSn 30 

[0 0 6 7] ll*:S4 3ia«<DG F P 7 U'-AIejII?^^ 
{*> GFP (Generic Frame Proce 
dure) y U'- A^ei^-r 5 G F P 7 A^j^SB 
fC*3tt§G F P7b-AfE3^;^jSfi:*5l/->T. ^S^<DGF 
py— FTb^^ift-SG F P^^^y hy—'^P^<D Ingres 
s y- K*^6 E g r e s s y- K$-e(D/^X^— ittcjg 

<DWM^'y^Wm^<0^m<Dy^~)\^Y\ci/S,m\^. WIB 

^-f-^l/Htc+SS^LfcG F P-'lX7U'-A*HutBG F P 
^^>y F'7-^A^6S«-r5G F P/^XT'U'-A^MXS 
i:. MiaGFP/-^X7U-A<DflfilBM!i-N-y^*"«l|lcrt{c 
1^)i«^nftt«ffB^^;WcWJcS-r5tf}IBG F pyv-LM, 
j^^B©tll;t»jH-h%llI^b, HufBG F P/^X7U-A 

TMfBG F P^-y h7— ^fCj^WSn^iaiCtuKG F 

p /^7.y \y—L.^mmn^-^nrcmf}-^-— F'vfcx-r -y 
^>'<^-r5^^;i/xi'>yg^>^xgi;. Mia^'^;i'X-r 

•y^i^d^XSfc<fc»?X-r«y5=->^^n/;:MtaG F P/^X so 
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:7b-A;SrHij|B|SI^^nfctiJ;'3'i<-hA^e.tfilBG F P:t> 
>y VU-^\cmm-r^GF P/^X^U-A^tflxei:^ 

[0 0 6 8] mamA 4tB«®G F P :7 U-A$ejM73 fife 
ti. Ii5}ca4 3fB«£DG F P 37 U— AK3^:6"}*{C*3t/^ 
T, BulBGFPAX7U-A}c*5tt5BrjfBfi£!i'N>yi5fm 

[0 0 6 9] IS5R^4 5tB«t©G F PyV-Lmm^m 
W««4 SlBScOG F P :7 U-AfijlTjatCfcV^ 

<D^^;iy^—jV]^t. HulBG F p/^xyb— A©jKS 
m^&^^^ty^if^^f^-r^rcuxDDE (D i s c a 

rd Eligibility) y^—^VY^t. ^fifffl 

[0 0 7 0] W5l?ll4 6IE«<75G F P :7 b-A^j^T^S 
ti. ii*«4 5|B«<DG F P7U-AtejM73ffi(CfcV^ 
T. MSB5'<;l/:7w'-;l/FO-9--i'X*n 1 If >y F. MtB 
D E 7-i'-;l/F©-9-'rX*^ 1 tr«y F, tuIB^fiS^-f-;!/ 
FtO+f-rXAU If <y FTfe^<fc3{cLfct<DTfe?)o 

[0 0 7 1] m^m4 7lB«cC0G F P 7 1^— AKj^tSt^ 
»*]«4 3SB«OG F P7U-Ateai?Jj*{C:tel/^ 
T, MtBG F P/^X;7U'-Aj^MX@tCt3V^T. SylBG 
F Py^X^b-A^'SBiiaBG F P^t^-y hy—^lC^^^Xm 
IBG F P 7 U— A^ljX^-r § O S I #Bl^r7^;l/(D^ 1 S 
©71^— A-PfeSW-V 1 AfCtSS^^n. COW 

IBG F P/^X^b— A^+g^ftLZ-cMIBW-V 1 71^— A 
*WBG F P^x-y F7-^'{C)2Hi^n§J;3fcLfct<D 

[0 0 7 2] lf*]S4 8fB«©G F P 7 lx-Aifi2S*r* 
3 7 ^ /-cti 4 7 IB«tD G F P 7 U-Agj^^J 

^fe{c*3i/>T. HifiBos \mm'e'f)\y<DW.\mh\^x. s 

ONET (Synchronous Opt i cal 
NETwo r k) «:fflV^5<t3{CLfc*>©-e*§o 

[0 0 7 3] m^mA 9ia«c©G F pyv-L.^mi3m 

«x W*]14 8lB«c?^G F P7Ix— Altei2l;^ffi^Cfcl.^ 
T, MIBG F PMX7U-A)llfSxe{c*5V>T. huIBS 
O N E T O S O N E T 7 U— ACD'^-I'n— FfcMfBG F 
P/^X^b— AA^IS^ft^n^ CcoMiHG F P/^X7l^— 
A^*S*flL/-cMlB S O N E T 7 U— AA^SulBG F P -y 

[0 0 7 4] »5l?3«5 OlB^cDG F P 7 l^-Altoi^T^S 
{±> WaR:* 3 7 S fc ti 4 7 IB«cO G F P 7 U— AIejM?^" 
^4^^^3l/^T^ MIBOS l #M^7^;l/<D^ i St LT. O 
TN (Optical Transport Netw 
o r k) ^fflC^SJc^tcLfctOTfeSo 

[0 0 7 5] »5)<^5 lfB«t©G F P 7 U-Atea^T^rffi 
ti, 5 OIB^CDG F P 7 U'-AKj^:^S(C*3V^ 

T. MIBG F P/^X7U-Ajg«XSfc43(/>T. WIBO 
T N Ox'v'^f ^l/'? -y 7 AO'^'f a— FT-*S O 
PUk (Optical channel paylo 
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ad unit) {CffilBG F P/^Xy AA^^SJ*^^ 

<i: 3 L fc t cDT-^ 
[0 0 7 6] If^ias 2K«©G F P:7U'-AKj^;5ffi 
li. 3 8 $ fc« 4 3 IB«<0 G F P 7 1^- AKj^TJ 

lcLrc^(D1^$>^o 10 
[0 0 7 7] 

[0 0 7 83 mm<Di&m i . 0 1 ^^mo:>mm<r>i^ 

Si UC J; § G F P :7 U-ASgJMSSA^Kjiif 5 G F P "7 
U— A a:iT. rGFP/^X7U— Aj ©7P 

**)56«jgffiiTffiffl^nsGFP/^x7U'— A«^ m 

1 4A->P>01 7{c5^Lfc?*e*CDG F P7^— AcO^L'— 

(Extension Headers) C^-f n 
— F^.y^ifKD, Type, tHEC, eHEC^&^l/^ 
Tzmm') IC{±. ^'^/l/ (Labe 1) ;l/F (1 1 

t^^y h) , D E (Discard E 1 i g i b 1 1 i 
t y) 7-i'-;l/K (1 e-y h) . *3J:t;^e (R e s e 
rved) y-i—iVY (4e-yh) AWt^-nTV^^So 

[0 0 7 9] -^mm(omm(DG f p>'^x7u— ao^jII 
:j<-hTK^x (DP. sp) K^t>K>. ^mm<oi&m 

®G F P^><y hV — ^ (WTs TG F P/^X7b— A;?. 30 
■yhy-^'j i:v>3) fc^slti-j^mTcG F P KA^e> 
^5feG F Py-F^T'<DMSS^-S{cM»J-r^fci6cO/^ 

[0 0 8 0] ±iBD E^i"— ;l/K{i, 0 1 9tc5^bfct»e 
3fe<D'J^'^"7U'— AO«^i:l^»lC, GFP/^Xyi'- 

A£Dig««5fe]g^^-rfc:a6(c^wp,ti. m^^mmicm 

^l^T"^i>o ^fcx connect ion — or i en 
t e d^^U'-AfEj^fcJsv^Tti, Sfflmc^W'— A*^ 4o 

AtCjStt^T T L^i-— ;VF{i=^f}SLTV^§o 
[00 8 1] 02 lt7i^mM(Dmm(DBm UC G F P 

x-yi^y—F (GFP edge node) 1 *5J;0' 
GFPnry— K (GFPcore node) 2A^^ 

[0 0 8 2] E3{i±f2G F P^U-AlEj^^StciO 
P^^nS^>y hy— ^i'Xf^AcD— 01J (2|s:||fi6cD}^ffi so 
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T'«Ji(T rc F P/^X^b— A^-.>y hV— fcl/^^) 
;&^-r7'a«y^'BT?feSo liI3©0<J{C*5V>T«, 3<B<D 
G F Pni<y v/V— K 1 (El, E2, E 3) *3j;t>"4{i 
©G F Pn^y— K2 (CI, 0 2, C 3. C 4) (cj; 
•pTG F P/^X7U— A;t-.<y F "7— ^A^JgfiSt^tlTV 
So G F Pai>y v^y- F 1 tCti 1 SfetiltlSCiPA^^^ 

F P F 2 li:{iAqA#^>y h "7— ^«g5iBE^nT 

[0 0 8 3] ig2{C^-rG F PX-yi^y— F 1 

mm<DG¥ p/^xyV'-L.miZ^st^m^ri^ 

So (4. 5) ti. m^M^-^yti—Y (L 

C) tLT^gStXSo GFPnTy— F2{i, /^-^-y 
FX^-y^3^:. iaS®G F P/^X7U-AiiS|iSg|5 5fc 
^<»x.T</^So G F PnTy-F2«APA«m- 

•y hy— ii'tSfic?nTl/^^Vfc46, APA#:/nF3;l' 
*|iffigP4ti#L^v\ 
[0 0 8 4] ftPA^rn F3;l/^4Sg|5 4 APA#^-y 
FV-^^T-ffifflLTt/^S^oy F^-^^n Fr3;l/;£$|i^ 
•rsgPfuT'^So APA«filJ^«y h 7-^'€»a«tc J; 0> 
ftPA^T'n F n;l.i^i^gI5 4 ©#ifigi3 J;t/*S«g{±Jgl:^M 

(GbE) (D:^'.^y hy—'^ tmM.-t^m^lCi±^ ApA^ 
7'nF=i;l'i^^gf!4«4^^;«!/lf>y F'T— 9-^>y F©7U- 
Ali^^jail^fT^o ^fc, POS (Packet ov 
er SONET) cO:?>-y Fy—^i:SEM-rS«-a-fc 

SONET7U— AOi^ffi^aS, *3<i:t>\ COSO 
N E T 7 U— AtC*giN^$nTV^fc5j^'l' :/ F t o > F 
fu F 3;bOH D L C - 1 1 key l^— A©«|4S^!ELS* 
5o 

[0 0 8 5] G F P/^X7U-ASS|4ggP5«x GFP7 

u-i.^mm-t^^y hy—^ (.:^mm(Dmm-r^ii re 

F P/^X7U— A^-.>y F-?— tn?^) {cfeV^T. G 

F p 7 L'- A^iR^-rs o s I mm'^'rjKDm i m (ti 
au-r-v) ^nis-rsgpfflT-feSo gfp/^x-7^— a 

^>y by— ^<D0 S I #Hg^:f';l/0^ 1 Soa^Stc i 

0. GF p/^xyu-L.mm^5<Dm!&^j;:-ctmmim 
xsoNEia^mm^n. sonet^p— AO'^-rn 

— F(SPE (Synchronous Payloa 

d E n V e 1 o p e) ) {CG F P7U-— AA'5v<y t!> 
^^tl^m-^lCli. G F P/^X-7U-Ai^SlSg|55{±, S 
0NET7U— Ai^^> G F P7Lx— AffltH • v-ylfv 

^mm^noo ^fc, os i^HS^-r^/KomstLT 

WDM (Wavelength Division M 
u 1 t i p 1 e x) ^mmLtcOTN (Optical 
Transport Network) *^<SfflStlT 
V->T, CCDOTNCD7U— A (digital w r a 
ppe r) F-efeS^y-r^* 
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^ n— K^— >y h (Optical channel 
payload unit (O P U k) ) fCG F P 7 U 

-Kti^-^'y}dy'>'-$ti^m-^icii. GFP/^x:7U-A 

l?4S§|3 5 (i. digital wrapper^ U— A 
i||4S> OPUk(c5«t'r-5GFP:7U-AffltB-V>yt!V 

[00 8 63^*3. S ON ETcOM+SfcMLTli. AN 
SI Tl. 1 0 5*3J:t)f AN S I T 1 . 10 5. 0 2 
tL<« ITU-T G. 7 0 7{C. Sfc. OTNcOO 
PUk{CMLT«, ITU-T G. 7 0 9tCgE«e^n io 

[00 8 7] H 4 a. :^mn<Dmm<DBm i tctsits o 

F PJi>yi/V— F (G F P edge node)liD 
^aB*^fi!t<D-0lJ?:^-r:/a'y^'0T'feS<, G F PJi«y 

gpie^wrso mmofctb. 0 4iOGFPi>y 

i?y-K 1 {cf±. *PA^yn h3;H§«g|54 t G F P/^ 
X7 P-Ai^lOJ 5 ^^n'Btl 1 ffl-ro5^ LTV^S*^ 
G F P i/y- K 1 © 1 &.±(DlmX^:^-y hy— 
>-f^- h fc^^ LT 1 i;i±(D1}axmfu h 3;i/)ii|4Sa5 4 20 
lJ-P)n^ ^fc. 1 J-X±C»G F P/^X:?!^— A^-y hy- 
i'ffliJjH-htC^tbT 1 i-yL±<DG F P/^X^U—Ai^ffigP 

5AWte.n. ^n^ncD«iii8gi5 (4. 5) *v^^.yh 
x-Y >y ^ 3 {c«§iK^ nr I, ^ § o 
[0088] taxmyu h =ijmm 4 ftoA#^ -y 

<y hX'i'-y^'l'>'i5f:7x— XgPl 0, ^"^V I K t5«fc 
[0 0 8 9] i!/PA#^--y h V— ^''I'V^^x— Xgl56 30 

>y h ^tS*ft LfcinA^^^ >y h y - ^ 7 U-A) 
m^ff^o iDA#^-y h7-^A^6n-1f/^'5r-y h^*S 

b fcidp A#;?^ -y h 7 - 7 A%§{S b fc^^fc 
ii©)!raA«^--y b'7-<^:7b-A;&^4SL. ccD*n 
A#^- y h "7-^ 7 b-A*-e))!)PAS^- -y h 
^S^Ji— /^'N-y K«r8{?)^^LT:x-if/^'y-y h^&tttiJ 

JlCx^^o $fc. )!)nA«:t-.-y h7-i"\<Di— tf/^-^r-y 

[0 0 9 0] ^m7^-y'r-iya>mm^ni. fmxm 

>y h 7 - -r ^ 7 X - Xg|3 6 5. L fc3.—if/ ^ 
';r>yhtc, G F P71x-AcDT^7'x— v'3>fflcD7'r 
— ;l/F-efe5 TTypeJ ^##L. COTypetC^ 
LTCRC 1 eit^^RoT rt HECJ 
tT»?g'\-y^fflcDM^%S«{S-rSo =5:*3. J-^^T. ^- 
•*f/%^y h^7i.icl,rmi&^<DG F P/^X7U— At-g- 

[0 0 9 1] TKUX^g^g|58{i> C(DGFP-'^X7lx 
— A©'^'!' a— K 7 -f —jU KfC^SIft^ nfca.— if /^-^ -y so 
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hti:ifSilfl$nTt/^-i>APA^^--y F7-^'©5B^feT FUX 
(User Destination Addrres 
s) ^miC^^V 1 1^0mL. *GFP/^X7L'— A 
:7--y h7— ^'tc^stt^/^X I D^I^SLv cn^StcG 
F P/^Xyiy~2^m^m(0'7^JU^G F P/^X7U'— A 

©ffi?B'\-yt5<-^«c(c{^-^L, c«Dti£?S'N>y^SRiS{c^^b 
TCRC 1 eitS^tToT TeHECj ^iii^-t^o ^ 
Krtco^^y-y hX-i'-y^3{c*5(t;SHiffi2''^X 
I D{i:5:>fjC-r^tii;^i'i^-hOlRl«^tT^o ^*3. com 
A^^>y h7— i'OjejfeTKUX (U s e r Dest 
ination Addrress)i:{±, M^liImiR 
rL— Hf/^-ir-y hA^ Ethernet MAC71x— AT" 
P0SOHDLC7U— ACD'^-I'n— K*-' 
Sttm^nfcl P/^-y^y hT'*5»-&tc{±, ^© roe 
stinatlon Address (DA) J ?rJt 
■To 

[00 9 2] h'7t:«y^p<-c5?9{i:, ^^i*ijffllffiilgl5 1 
eJcOv-^X I D6{c^^^nfc^«^^ilSJ:3*jSjpJ 
F^t-y^(D}5itA^^?Ib. ^^^®jlL/c:«^{caG 
F P/^X7L'— AtDBt^^WL^SJ^gPffi (/^^r.y hX'T 
•y^-rv^— 7x— Xgpi 0) (CjtbTG F P-'^X7^ 

[0 0 9 3] /^-y-y hX-r-y^-Y>'^?7x— XgPl 0 
/^-^-y FA^jS-rS/^X I D{cfiJ»3ST5>tifciHIUy 

-x«fc-te#LTKi2^««^^S-r§x^>'a-U 

[0094]:?<t'Jll tcti, /^X I DSfC, iaA#^ 
•y hU—i^ictoif^^j^TYlyT.-V^^ fu s e r D 
estination Address (User D 
est A d d r) J G F P/^X71^— A^-'y h7 
— ^rtT*©^a5fey-KTKlxXT-fe5 TSONET D 
estination Address (SONET 
Dest Addr)ji:. mUy— FtCfclt^A:^ 
t^—h^TjKf ringress portJi:>GFP 

T'^i>rEgress L a b e 1 J ^K^- Ffc 
iSif^mt}^^— h^7jk-r TEgress portj^ 

[0 0 9 5] jMmT^T"-^— >3 v^aagpi 2 it. 

-y FX-i'>y^3fi:J;t)X't'>y^>i''^nT*;!)PA#7'n 
F3;H|4f8g|54tc|tejM^tl/'^'y>y h^-C y^-f^Sf-y 
x— XgPl 0*igSUT«iii&?tl5G F P-'^X7U'— A 
A^P,. -?^D-F^-y^ (Ty p e, t H E C. tfi^I'N 
>y^. eHEC) ^^^L. inA«^>y F7-i'l'>^f 7 
X— XgP6»C^ltjafo 

[0 0 9 6] jMm7'^^7"7^-i'3>^5!iag|5l 2*^e>GF 
P /'^X7 AO'^-r n— F i U 7'<D'-<-r a— F{c|&)&^ 
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[0 0 9 7]— 75-^ G F P/^Xy'U-A^SgPStJ:. G 
F P/^X:7l/— A-rv^ — "7x— Xg|5l 3. GFP^^X 

^-rv^^-^x— Xg|5l 0. h5b:^y^^ — iJf 1 9. io 

[0 0 9 8] G F P/^Xy^U-A'l'>^-:7i~X0M 
3it. G F P/^X:7U— A:t>^y ^ t^^^G F P/^X 

:7U— A (GFP>''?X:7U— 

I^— A) (DiMSff^tf^o G F Pz-^X-yl^— A:t^^y 
-^;b^aG F P/^X:7U-A^^*SSiflbfcSONET:7 
U-A^g^ibfc^^^Cii. S ON E T"7U— A*^e)£D 
G F P/^X:7U— AOaUix G F P/^X*7U'— A*^e>^0 
nr-^^y^^cD^'^^^L. v'X^^>y;\ymm. FCS^ 
x^y^*tfl/\ CCOG F P/^X:7U~A*G F P/^Xy 20 
l^-A7:d-7— r^V^^WStSPl 4tcSttffi-ro Sfc. 
G F P/^X:7U— A:t-^y hU—^^(DG F F/^X^ 

[0 0 9 9] G F P/^X7U— A:7;j-7— T=V><>^»i^ 
gPl 4{i. G F P/^X'71^— A-rv^— y^x— XgPl 3 
:^^eSff b/cG F P/^X:7U— AtOffi^a^^y^rtO-^-^ 
;l/>b^ / ^y h X -r ^y ^ 3 :^ h ^^t^t* ^ o 

CO 1 0 0] /^>>-^y hX-f ^y^-f >:$?-:7x-xa5l 0 
a. ADA«:^nhn;l/||ffig|$4rt(D>''?>!r>y hX-f ^y^-r 

>'^-"7x-xgp 1 0 tmm<Dmm^^ir:^, 30 

[0 10 1] 1 5ti. /^X I Dfttc, A;b^n^ 

G F P/^X7U— AcD^-^;l/ ringress Lab 
e \ ^ t. hfEgress portj* 

[0 10 2] h^H^y^^-^f 1 9t*. ^^SSiJffll^aflgP 

G F P/^X^'U-AOM^mb^Rl^gPffi (G F P/^X 
:7U— A-YV^-^x-XgPl 3) IfCMLXGF P/^X 40 

[0 10 3] /^>>-^y hX^^y^3(Cc]:DX^^y^>^^$ 
tlT^G F P/'?X>^U-AJi^J§SgP5^i:fEiM?n/^^^y h 
X-r^y^-f y^f— 7x-xa5l O^ojcr/h'^ti^y ^7;^— 
^ 1 9^Sd&bT#tj^^n^G F P/^X:7U~A:&§:tt 
fcG F P/^X:7U— A-f — :7x— XgPl 3ti. CCD 
G F P/^X:7U— AO^-Yn— HjcUTJcJ^LTF C S 
it»?:tfofc)ig«*^-rF C S (Frame Chec 
k Sequence) 37 ;!/ K^f^^L. nT-^*y so 



26 

^^M^L. X^^>y^;l/Saa^tf-:>fdS. CCOGFP 
/'^XyU— A^S ON ET y'U— AO^-rn— Ktc*&ji« 
C(DG F P/^X7U-A:^'«tSlfl^nfcS ON E T 77 
b'-A^G F P/^XyU—L.:^^^ h U — IfC'MiE^ ^ o 

[0 10 4] ms^mm-t^t. :^^m(omm(DBmi 
(DGF py-vic^'Drmf&^ti?>^-y hu—i^ (gf 

P/^X:7U-A^>^y hy-^) {C«5tt^G F P/^Xy'U 

[0 10 5] 0 5tC^*rG F P/^Xy A:t^^y hU— 
^Itt. 3<@<DG F Px^yi^y— K 1 (El, E2, E 
3) i: 4^0G F PrJTy-F2 (CI, C2. C3, 
C4) t^ibmf^^n^^<DX&^o ^GF PJi-yiy/- 

F 1 i^tiiuX^^-^y hy~^i:-f >^:7x— xbTi/^^o 

«GFPy-H{i:^Sii(7)jH-F;&*bTfe»9. >-K-Ftc 

[0 1 0 6] *G F P/^X:7U"-A:t^>y hy— ^±tcti 
4^(D^^^y h^^X (P a c k e t P a t h) f^m^-^ 

nri/^So ^*5. ^^OTii/^x^j^-T^fpiiibTK^br 

l/^SA^ ^7?fnj/^Xi:bT^«-r2»ci:tpltgT^^o 
fi?iJi:bT/^X I D = 1 (O/^^y h/^XtCOV^TiJi0^'r^ 
i:, */^>5r^y h/^Xii> GFPXy>?y— FE ICO;!^- 

F5*>e»GFP3ry— Fc 1. c2*sabT. gf 

PX^yv^y— FE 3 0>1^-F 1 (CfplA^'5 SSS^fSSbT 
l/^^o fflcD/^X I D= 2, 3, 4tCOl/>Ttia5tC|a«c 
OJi?)cDiSSK^^bTl/^§o :&^3. *GFP/^XyU— 
A:t-*y Fy— i7±-etiO S I #M^-r;l/^D|| 1 »^ bT 

s o N E T^i^m'r^^<Dt i^rmm^noo 

[0 10 7] **)5teojgfti 1 -eti. ^/^x I Dtc5tb 

GFP/^XyU— AtC{>t^'r«"5-^;l/^&GFP/^X 

(Global Label) ^iC^iSfflbT 
l/^^o -Ti&t)"^. S-/^X±^eJM$n^/^^^y FcD^^ 
;l/^c(i/^X^!|t^t-^®^ffi*M^^^n. G F P/^x:7 
U-A:t>^y Fy-^^rtT(i'5-<;l/(DfflcD^Mtifg^b:^ 
V\ i^J;^fi\ /<^y h/^X I D = 1 OD/'^X±^$c?^'^n 
^/^^^y FO'^^^l/fctiS^ 1 ;?)M^^^n. G F P/'^X 
7U'-A:^*y Fy-^rtT-ii'^'-^^bcDMcO^St^^^b 

[0 10 8] *ilSgc7)mitC:}ott^G F PX^y>?y— F 

1 i^€)»jmcoi'^TS4«^ffli/^Ti^fflt<:Bi0^*r^o 
[0 10 9] Wisblc^ tQXm^^y Fy-^*^e:x-lf/^ 
>>-^y hA^^SiMb. C<^:x-^fV^>>-^y F^tSSWbfcG F P 
/^X7lx— A*^G F P/^XyU-— A:t-^y Fy-^^i^ffi 
^tl?>m^(DG F Px^yi/V-F 1 OKmcov^T04 
*5ci;D*06^fflt/^Tltt0^*r 5o 06{i:. ±fB«^CDG F 

p X V y y - F 1 (D^^mn^mir yti—=f'^—hv$> 

[0 1 1 0] G F Px^ys;^y-F 1 rtcDfeSiPA^yn 
F=i;l/$?i^gP4tcrL— y-V^-ir^y F 
*flbfciDA^^>y FV-i^yix-A) ;?)^Sfja*r^i:. ^ 
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AOS^iS5aa^ffv> CT.v-y'fS 1) . a^-lfV^^^yb 
^tttbf^ (X'7^^yyS2) o ^(Om. ilUX^^-y hU 

— A;6'^E t h e r n e t U A Cy ly—L.V$>^m^ifC 
ii. rpreamblej iSiiZf Ts t a r t o 
f Frame DelimiterJ ^fm'To io 
CO 1 1 1] CtDrt—tJ^V^^y^y hA'5§{ir^y7^-v'3 

gP7«G F POT y p ey^—JlVlfC^/^^y h(D:/u 
h n;l/aSiJ (Ethernet. Token Rin 

g. HDLCI?) ^7skirm^/^xyiy-L.y^—^yh 

:x—9-V^^ *y h^TTtc LTje^pfJOG F P/^X:7U 
— At#i6T. rc F P>^^X:7lx-Aj t^^o ) o 

[0 112] :^^(cr KUX»8igP8fCG F P/^X7U— 20 
A;?)^K33t^n5i:. r Fl^X<K8ta58 iiCCDG F P/^X 

brt(?D^$feTKl^X'|f?g (U s e r Dest A 
ddr).tL<firUser Dest AddrJ 
t'^my- Ktc*5tt^A:/7JS- h ringresspo 

r tj tfo^^^^v 1 I ^^icmm^nxi^^^^^^y h/^ 
y^mn^^mL. ^^xid^i^^l. cn^a^c gf 

P/^Xy'lx— Atc{^-^^;5^^;1/ (Egress La 
be 1) i:. gy-K^D/^^^y ^X^*y^3(^)a;^J.i<- 
^(Egress P o r t ) ^[RlSf §o I^^Lfc'^ 30 
-<;Mii^fi£?S^^y i$^mi^\^<D'y-<;iy ^ KfcK^ L 
(XT-^yys4). iKDtjtm^yi^^mmcMl^rcRC 

1 6lt®*tfoT TeHECj ^{t^-T^ (XT^^y^S 

5) o 

[0 113] i^tch-^li^y^;^ — ^9(CG F P^^XyU 

^il*Jh^li^y^cDj^A^^^L. ^J|?^®ilbfc«^ 
ti. /^^yhx^y^^y^—yjL-xmioicMi^r 

G F P/^X>'l/-AcDJ^^. t L< mStBffi^fefi^Ttf 40 

[0 114] :kic/^^-y hx-r^y^-rv^-^o:— xgp 

1 OtCG F P/^X7U— AA'^tsili^n^i:, ^^^^yhX 
'y^-rv^— :7x— Xgpi OCiCCDG F P/^X'7U— 

AA^s-rs/^x I Dfcfj!5STe,nfc*Huy-x»c«c 
T/^^^^^y hy.^y^3ifCMLxmm^n\^\ g f p/^x 

^y^3tcteai*r^o 

[0 1 i 5] G F P/^Xy Ix— /^>r>y hX-T^y^ so 
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3(C<fcoTX-r^y^>'^*^n (Xx^yT'Se) . x-r^y 
^>^9c<D (tulESy-KO/^>5r.y hx-f ^y^somtr 
4^- h (E g r e s s Port) ^cWjS"r^) G F P 
/^XyU—L.m^§^5lC^m^ti^o GFP/^X7U- 
Afi:. ^-OG F P^^Xy U-A^ffig[$5rtgPTv^>;r^y h 
X><^y^-r>^-:7x-Xgl5l O^^E&LTh^bi^yi^ 
y-:^ 1 9tc5ijaL. h^tl'y^';;^-^? 1 gjCioTBU 

[0 1 1 6] G F P/^X:7U-A^>^ — Xg|5l 
3tCG F P/^X7U— A*'^lE3^^n^i:> CCDGFP/^ 
X:7ly— AtC^^LT. FCS (Frame Check 

Sequence) y^—jVVcD^fA (X-r^yT^S 
7) t5^Zf:nT-\y^(D^fS. (Xx^yT'SS) . fc<ktf 
X^^yy^;l/®il«r?Tofd^ (X-r>yy*S9) . *G F 

p/^xy\y—L.^>^y hy—^xi^mi^ri^^^ s on e t 

^-rn— F (SONET^U— Ac^D^-fo-F) ^OG 
F P/^X:7lx-AcDv*ye>^^;grff3 (XT^y^S 1 
0) o t(D'ilk. *GF P/^X:7U-A^tgjWLfeS0N 
ET7U— G F P/^Xy U-A*§i^g|5 5;b^?)G F 
P/^XyU— A:?^^y h7— ^'fCjMm^n^ (XT^^y^S 
1 1) o 

[0 117] ift^o. *^]SficDJig.«"e{i. G F Pa:^yS?y 
— F 1 ^C*5V^TG F P/^XyU— AOrJT^^y:^'^cDf^tt 
i^L*^G F P/^X7U— A-r>^— XgPl 3tcJ: 

ont>n. GFPx*yi;?y-Firt-e{i:3r-N^y^^* 

^LTiiB^^tf -50 G F Pa:^yS>V-F 1 rtTG F P/-^ 

hbT«. fi^tcM-r^iafii^sijffliif^fcbTGFP/^ 

Xy^U-AtcmtT (^fit b<tiBijm^^LT»53S) 

f5i^*r^> G F p/^x:7u-AcD^^i:^M^^-ry^ 

^ (F 1 a g B i t s) ^f^^f G F P/^XV 
AA^^aE-rSft^gP^^^^-r (E n a b l effl^W) ft 

*3. G F Px^y>/V— F 1 rt^. GFP/^XyU— A^C 

[0 118] :kl^C. G F P/^XyU-A^^^^y 
e>G F P/^X:7b-A;6^^S<mb. cn^cisirt^nTv^fc 
:x-+fV^>5r>y h*^ioA#^>^y Fy-i^^iMttl?ti^«^ 
OG F PX^y>?y-F 1 Oll!imcoV>Tig4fcJ:t>'0 7 
^ffll^TKiH^*r^o 07ti:. ±I2S^C7DG F Px^yS/V 
-F 1 0±^»jft*^*r7n-^-\'-Ft?fe^o 

[0 119] GF PJi^yi^y— F 1 \H(D&^G F P/^X 
y\y—J^m^^5lCG F P/^XyU-A (G F P^^Xy 

u-A^*§swbfcsoNETyu-A) A^^sim^r^t. 

^OG F P/^Xy U-A$|iSa55rtgi50G F P/^X^U 
— A-l';y^— >^x— Xg|5l 3ti. SONET^U— AO 
(XT-^y>^Tl) , 4oJ;tfG F P:7b'-AcDffi(±i 
(delineation) CXv^y^T 2) o 
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m^X. G F P7U-AA^e^DnT-^^y^^^Dgx0^1^b 

4) . G F P7b— ACOF C S:7Y— ;bKO^x*y^ 

[0 12 0] G F ?/^Xyiy—L.ff^G F P/^X7U-A 
7:ty-T^V>y^?*g|5l 4(CteSS^n§i:. GFP/^ 
X7U-A7:t7— r^>y»}*g|5l 4iiGFP/^X7 

tC^S^fl^nrv^^/'^^^y h/^X'|f$B^1^^L. /^X I D 
«:|pI^U cn^SfC, *y-HP*9T^Dm;^5fe (Egr io 
ess Port) ^m^^^ (X-r^yT'T 6) o 
[0 12 1] hX^^y^^V^^-^x-XgP 
1 OtcG F P/^7.yiy—l^ff^m^^n^t. /^^^y hX 
^y^-O^'— :7x— Xg|5l ^(DGFP/^X^U' 

-A^'^S'Ti./^x I Dtcfijt)^Te>nfcsauy-xatc 

b TlciM^t- X^jg^^M-r ^ X ^ :x - u > 
litgtctitoT^^^^y hX^>y^3^SiJ®JL. G F P/^X 
yiy—L.m^^dt'^ib/^^y hX^^y^StCG F P/^X 

[0 12 2] G F F/^Xy\y—L.i±. hX-f >y^ 20 

3 J: o T X^ ^y ^ > tlT X^ ^y ^ > A« 
ynhn;l/;^JSa5 4tcKiM*n^ (XT^^y^T?) o t 
^?)SPA#:/n hn;l/^i^g[5 4(C*3V>T. GFP/^X^^U 
— Ativ^^^r^y hX-f^y^-rv^-y'x-XgRl O^^gfi 

LTiJifsr^^yx-i^a^iagigpi 2fcs(jii^^o i^ifl 

Ti^T'-r-i/HVMiiapi 2lt. -^-fn-KA^y^ (T 
ype>'Y-;l/K. t H E C, ffi?fi^^y^^'SS^, eHE 
C) ^^«brrL-lf/^>5r.y (XT-^y^T 
8) . cKDrL-ify^^^y h;S:3fjnA#^*y hy-^-fV^ 
:7x-XgP6^C|£3^-r^o 30 

[0 12 3] ijpA#^-^y hy-^-r^^yx-xgpeT 

^) (X-r^yyT9) o ^cOt^. CcDrt— »fV^y 

n h3;l/3^5Sa5 4 cni:Sjg?StifcAaA«^-^y h 

(XT^^yT'T 1 0) o 
[0 12 4] :kic. G F P/^X:7U— A^^^y hU—^fi^ 
^G¥ P/^:^yU-M.mmL. $fcG F P/^X:7lx- 40 
A^^y h7-^^iMtB^n^^^tDG F Poi^y >>V- K 

1 (ommc'o^^^rmm't^o 

[0 12 5] G F PX^y>>V-K 1 \H(D$>^G F P/^X 
:7U-ASS?ffigP5tCG F P/^X:7U-A (GFP/^X:7 
l^-A^<g«fiLfcSONET>^U-"A) *^SiJ«^5i:. 
^COG F P/^X:7lx'— A^j^i^gPSrtgPOG F P/^X:7U 
— A^>^^->^x-Xg[5l 3(i. S0NET7U— A^D 

G F Pyi^— AcDtttB (d e 1 i n e a t i o 
n) ^tfdo {tf-^±TG F P >'U-A5b^€>0=iT'N^y^rcD 
KD^I^b. ■r'X^^>'>^;I/^(ail^ GFP:7U— AOFC 50 
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S^x^y^^^T3o 

[0 12 6] ^tOt^. Wi&(DG F P/^X:7 U-A§<1<7) 

^(DG F p^^:^yu-L.ms'Sv^5(Dmmtmm(ommt^ 

nt>n. CCDGF F/^Xyiy—Lslt^^^y hy.-fy^3 
tCci:t)X^^y^>^^^n. ^±J;b5fe4"^-h (Egress 
Port) ItCMJt^ir^GF P^i7.yU—L.mt^^5iC 

[0 12 7] XY^y^^y^tOG F P >'^X7 U—AJ^JS 
gPSTii:. ^^Otg> tuai^DG F P/^X:7U-Ajg{8tD^ 
(DG F P/^X:7U-A$?ifflgP5CD^(affli:|Rl<i(D«[lS*^?f 
t:>n. COG F P/^X:7U— A (GFP/^XyU— A^ 
+S^bfcSONETyU-A) A'^G F P/^X:7U— A^- 
^y Fy-i7tci^M$n^o 

[0 12 8] ^8«. *%0>^O*SfiOJi^.^.UC*5tt5G 
F Pnry— K (GFP corenode) ZOmM 

rj:mf&(D-m^^'rytiy^mx$>^o GFPnry- 

F2ti. 0 2'rS^bfca5ficoftStC. ^tlSiJfflliailgP 1 6 
^mt^o J&fc. 08COG F Pn^y— K 

2^Cti:. G F P/^X-7U— A^?i^g[5 5^2^@cr)^S^bT 
l/^^3b\ G F P3ry-~K2CD ii;^±(DG F P/^X:7U 
-A;t>^>y Fy— ^ffliJjK— htcJ^bT 1 iX±^^G F P/^X 

yu-A)^ffiSP5*^Ktte)n. ^n^ncoGFP/^xy 

[0 12 9] G F Pnry— K2<Di&mi. ±IBOG F 
Pai^y>>V— K 1 :6'^G F P /^X^ A:T>^y hy~^7;(j> 
5)G F P/^Xy A^SflbT^fcG F P/^X7^~ 
A^.^y Fy-i7^i2itts-r;s>«^cDffiifti:|HH«tcbTfffe 

[0 13 0] 09 (a) - (g) m5\zm^ifimm 
OmiOG F Pai^yi/V— KE 1 , E2» E3t5cfct/G 
FPnry-KCl, C2, C3, C4tt^cD><^Ul 
K 1 StC^gjft^tlTV^^TKUX^i^-r— 'T^l/tsiD* 

[0 13 1] mmic^ 09 (a) tc^-TG F Pa:^y>>V 
— KE 1 or Kl^X^^7^->^;HC'Ql/>T»i0^'r^o :i 
— 1f/^y>y FrtcD^B^rKbX (User De s t 
Ad d r) TAJ fcofc:^^. *tJS*r^G F P>^^Xy 
A^>^y hy— ^rt0^5fey-K (SONET De 
St Ad d r) TE 3J . >^^X I D*^ ri J tlWI^ 
SnSo W-BtT. G F P/'^XyU-Atcf^-^'T^^^;!/ 
fa (E g r e s s L a b e 1) T 1 j , :?js:y-Hp#^ 
OX-r^y^Otij*>i<-h#^ (EgressPort) 
*^ rij T^fe^SC tA^WB^-rSo 

[0 13 2] 2|s:fi^mi, rL-1f/1^^y FrtO^^tT 
XA^^ TBJ CDii^. TAJ 0^^^l^b^5%y-h\ 
XI D. -^-^^bfii. *y— Frt^0X'1''y^Offi;^/4<-^ 

z^-^-^y Frt0^5tr FL-X (U s e r Dest Ad 
d r) 0^^»fc/^XI D*|H|^bTV^:SA\ ^5feZ F 
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(User Dest Addr)i:. rL— /^>5r 
yh(O^GF PJi-yzyy—\^ l^(DXti:^-—h (Ing 
r e s s port) i:^D 2 OCDM fS^StC/^X I 

[0 13 3] 09 (b) tcs^-TG F pnry-F 
c 1 (om^r—rMc-ox^^rmm^^o xtn^fcc f p 

/^X7U— A^O"^-^;Wi (Ingress Labe 
1) rsj fc-DTcm^. K^-r^G F P^^XyU-A 
tilWICfflOI D r3j O^^y^y hv^^X^cmSb. teiM^ 
TfeSX>r^y^Ot±i;^j3}^— (E g r e s s po io 
r t) ^b'^ r2j T$>^c:i:;b^W0^f 

[0 13 4] n---if/^>>-^y hrtcD^5feT FUX 

(User Dest Addr) ff^ifu—/^j]yy F b 
X (Global address) T&^m-B^ iWSi 

l/^^^-a-) ti:. CcD^^fer FUX (U s e r Dest 
Addr) *^?)— *JC/^X I D;6'«i*S?n§o C^Dfc 

to. (aKGFPnry— Fc 1 oA;b-i^— Ftcra^r 

5) ringress portj 6D^gti^ST*fe 

So 20 

[0 13 5] rL-1f/^^^y FrtO^^TFUX (Use 
r Dest Ad d r) :6'«a— ;d;l/TFUX ( 1 o c 

al address) If&^m'^ i^^y^^-J by— 
i7 (^j[ioA#^-^y F7-^) Tii«m<fiJ?3aTe>n 

Tl/^S^ti. TUser Dest Addrjt 
ringress portJ f^^^^^X I Dif^^m^n 

So 

[0 13 6] tuiiEOi:^tc*||fficom^ 1 TiJ:. ^^^^ 3o 

F/^X I DtC^^LT. cnic®"r S G F P/^X U~ 
A ic{^^*rs -5 ^;l/^G F P/^XyU-A:t>^^y F»7-^ 

iCish^T^^^^y F^^X# 1 tcS-rSG F P/^Xy U— A 
ti;G F Poi^y v>V-FE 1 1 ^f^-^^nfctt> 

C6D'5-^;I/l*ffiJ*L/c$Ste5^?nSo Se-^T. GF 
Pnry— FCK G F Pnry— FC 2. GFPX^y 
iyy-h^E3^t^m^n. GFPJ^^yS/V-FE 30 

1 (Dmc$>^ijnxm^-y Fy-^tcisiMsns 40 

(09 (a) , (b) , (c) . (g) tCfettS^-^;!^ 
(Ingress Label) 1 JCj^JCSTS E g r 
ess PortJ ^0m) o 

[0 13 7] mmc. /^^*y F/^X# 2JcBt*S/^^^y 
Fti. GFPa:»yS/V-FE l*tr^-^;l/2:Sr#^$nfc 
t^. c:o^-^;b2^fSJ^bfcSStei^^nSo tAfoT. 
GFP3ry-FC3. G F Pa:*yi:/y— FE 2^i:fE 
m^ti. G F Pa:^y>?y-FE 2tD;}^— F 2cD5fetcfeS 
*0A#^^y Fy-i7tcKi3S^nS (129 (a) . 

50 
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(d) , (f ) tC*5ttS^-<;U (I n g r e s s La 
b e 1 ) 2 TEgress PortJ 

[0 13 8] ^fcmmic. F>'^X# 3^cS'rS/^ 

>y-^yFti. G F Poi^yS^y— FE 1 Tv^;l/3^{^-^? 
nfd^s C(D^^;l/3^«^LfcS$KiM^tiSo S£o 
T. GFPnry— FCK GFPnry-FC4. G 
F PX^yS^V— FE 2^i:Ki^^n. GFPX^yS^V- 
FE 2<?D4^-h 20ft;(C^S*DA#^^^y F7-^^CfciM 
(09 (a) , (b) , (e) , (f) fCfettS 
(Ingress Label) 3 ^c^^lS^S 

TEgress PortJ ^^M) o 

[0 13 9] &s±limLrc.^^lfC^ ^/^>5r^y F/^X±^ 
Isi^^nSG F P/^X'7lx— A<D-^^;WCJi. /^X^Srl* 
S^SH^fflA^f^^^n. G F P/^X7U~A^.^y F7 
-^rt*Z?ii^^;bcDflO^Mtifg^L^l/^ §GFPn 

— F 2 Tti C<D^^;l/<Dfa^#MLTX>t' ^y 
?r?f do 

[0 14 0] J;(±tDJ:3(c. *fg0^co^)5gom^.nc<t 

S G F P 7 U-AtE5^ggfe<tt5 G F P >^ U-A$5aM75f 
ffitc<tnti\ G F P/^X:7U— A^>>^y Fy— 
5nGFPy-F;^^&^$feGFPy-FSTcDSIS (/^ 

X) ^-^jcissij-rsfc46tc^^$ns/'^xi dicmj^^ 

Lfc^^^b^^G F P/^Xy U-AOffi?i^^y:J?^^^i^cD'^ 
^;l/y^— ;1/Ftc{^#*n. ccD'y^Mcm-r^i^r. 
X±O^G F Py— F^/rbTG F P/^XyU-A:^^^K 
i^SnS/cto. «*iJ5::t^^y hy-^ F4^n>>'-fcfel/^T 

<lO"^^;l/(Dl$ffltcJ:t). #G F py— F (I n g r e 

ssy-F. ^my—v) ic^ov^r. s^Sis^-^tfxF 

[0 14 1] *ilSg^0m^OG F P/^XyU-Aii. ij< 
-YVF t o^l^^VFyi^— A^U>^*yU— AfcSJa: 

±lHiO<i:3:*:?<^y>^:a4^^. v;l/^U >^"t^^O^S 
^;&^>^^y Fy-^ F:^ns>^-^cS^bTt®fflpItgT^ 

*#:^e n d - t o-e n d te32i;^^^*3El^nSo ^ 

*5. cOcfedfcG F p/^xyb—Afflv^fcr^^^y-r— 

3 >'ti:^;l/^7';I/F4^a>>~tcWLT5ifflRltg'r'feSfe 
to. gE^cD:}^-r>F t o>-K^VFgSg*5<fct;U>y»)^ 

[0 14 2]*ni. HDLCyU— A«r^$ffl-rSPO 
S (Packet over S O N E T) ^inA^^- 
y hU-^tLXG F P^^>y Fy-^^tciR^-rS^^cO 

[0 14 3] 
[«1] 
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Required Bandwidth 




Path Frame 


Ring Frame 


Maximum(lP=40byte) 


735Mbps 


906Mbps 


STS-l{49.92Mbps) 


STS-l-15v(748.8Mbps) 


STS-1-18v( 898.56Mbps) 


STS-3c(l 49.76Mbps) 


STS-3c-5v(74a8Mbps) 


STS" 3c- 6v(898. 56Mbps) 



[0 1 4 4] Si cfc?)0^e)5b^^cj:9tc> ^mm(DBmcD 

Tfe^o ^i^U—ht'^e OOMbpscDHDLCh^tl 
*y^^STS-l (5 OMb/s) tci:^/^— 
>':<;^^---v'3 :^ (Virtual Concaten 
a t i on) T^UXSf V yifyU-J^com^it 

S T S- 1 - 1 8 v:6'^^i^B:&<DtC^^LT. /^X:7U— A 

(om^ii s T s - 1 - 1 5 V T^-t^^cum^mt^^o 

^/c. STS-3C (1 5 OMb/s) (Ccfc^/^— 

ATtiS T S-3 c-6 v:6'«>i:NS-eS^cD(Ci^bT. 
X:7U-A-t?«S T S-3 c-5 vT+^J^-Tfe^o ^5: 20 

tt. TlXl. 5tC*5tt^«« rx 1 X 1 . 5/2 0 0 
0-193R1JO§3. 72. §7. 3. 2. feit/ 
§ 7. 3. 3fC|B«c^nTl/^^o 
[0145101 0(i. Gigabit Ethern 
e t mnxm^^y hy-^ t LTiKS^^^^tcfg^^ 

xyu-AcD^^^-etbi^Lfcy'^^-efe^o lai o<k 

>^lx-Aco«^. /^^^y hft*^M<^^^ST S-3 c 
-7v (= 1048. 32Mbps) T^fe^iUcA'^^S'T 
^il'&A^fe^iDtcWLT. /^Xy\y—A<Dm'^VltST 
S-3 c-7 vT+^iK^olHgr^feO. $e>tC. 

[0 14 6] /^X I G F P/^7.yU—l>.^^y 

tributary (:x-+f*;t-^y hU-^m) CDy—¥ 40 
oT. E g r e s s KJcfett ^ffl>^?0:x-lf X F U 

-L.(Dm^^\ • G F P u-Y-v^D^T^ii-r ^ C t 

ff^-v^. ^ibitc±iiLiy^^ (I Pi^-r-v*) (Dm^^ii:- 

g i: -tir-r »f h 5 <omm • 5^lSi«:tT 3 c i: 

[0 14 7] mmmmz. :kifC:^§^mcom^(omm(D 
[0 14 8] *s6io?g«2tcfei/^Tti> mm<Dmmi t 

m^O. '^^;i/Offiffl73^fei:bT. GFpy— K (1, 50 



2) ^ji}g'r^tttc'^^;Wii^isa:^M'r^-^^;i/xy 

*y e (Label Swapping) 

[0 14 9] CCDfc^. 0 4 4octa^^0 8(C^tt^G F P 
/^X>'U-i:^*|4SgP5[^cD>^^U 1 sic^m^n^f— 

-ecD-^^;!/ ringressLabelJ 
FTEgress portj iCtU^X^ /^X I Dft 
(c. ^K/- KtCfcttS A:^4<- h r l n g r e s s 
p o r t J tliiij9cX(0'y^J\/ TEgress Lab 

e 1 J tff^^m-^n^o 

[0 1 5 0] 1 1 ^mmr^t. ^^m<D^mcDmm 

2<DG F Py— KtCj:oT«^:JnSG F P>'^X>^U— 
[0 15 1] ^SSiD0ft82cDG F P/^x:7 U-A;t^^y h 

y-^it. y-Ksae. ^^/^y^y h/^xisfcjsssti^ 

Sfiomi 1 ^OG F P/1X'7U— A^>*y FV— ^^[rH»T 
fe^o ttf^iiLTti:. y— K^Sfi-T^fttcG F P/^X 
7 A tcf^^^ tlT 1/ ^ ^;l/CDffi A V — K ck o T 

iifi^s^n^«^*^fe^;iS*^*seiomffii ts^^o 

[0 1 5 2] 0 1 2 (a) ~ (c) ^i. 0 1 1 ic^ir^ 

^fl^nro^^r Fi^x^®7^-r;K ^cto^GFPnr 

y-FCl. C 4 0p<^U 1 5tC<SaS^nTl/>§>'^>5r»y 

[0 15 3] mKi£. /^^^y F/^X# 1 icM-t^G F P 
/^XyU'—Ati. G F Px^y>>V— FE 1 T-^^Mii 
(Egress Label) Tij :^it^^nx. G 

F pnry~Fc Hc$2}M$n. GFPnry— fci 

Ingress Label Tlj itCMJt^^^^^V 
ffi (E g r e s s Label) r2j ^{^^^tlTG 
F PnTy-FC 2{CteJ^5n§o GFPnry-FC 
ZXl,± IngressLabel r2j icfiftT^'^^ 
;Wa (E g r e s s Label) r3 J ^H^i^nx 
G F Pai*y>?y— FE 3JCKiM^n> GFPai^yi;?y — 
FE 3co.1^-F 1 comc&^ijUXm^^y Fy-i^tcteiS! 

[0 15 4] cco^-^jv:;^yy}dyifmm^m:mT^rc 
ii>ic^ GFpy— F (1. 2) [^(omm^^m(Dmm I 
fcJtKLTg^^M^n^o M^e^fcti. GFP/^xy' 
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[0 15 5] G F P/^X:71-'— A*^G F P/^X7U-A 

^^a-^-f^-O^'^i^aPl 4{C|Ejil^n?.i:. GFP/^ 

x:?^-^^*^— xV>y^Pr*gi5i 4{i^Ky-K{c 
t5tt5A/j>K— h (Ingress port)i:GF 
P /^7.yiy—L>(DXi3f^(0'7^;im (Ingress 
La be 1) ^a{c;?<^rU 1 5[Hic^m^nx\^^^^^^ 

-y h^^xmm^^mL. i d^irisl. g f fmx 

7U'-A{c{^-^-r§3ilffbV-'^-^;WilT-fe§ TE g r e s 
s Labe Ij *7- Krt^?®ta;^r5t■^^5 Te io 
gress Po r t J %[BlS-r§o l^^bfc TE g r 
ess L a b e IJ ^G F P>'^X:71x-— A<D r I n g 
ress LabelJ i;3^^ (Label swa 

p) -rso 

CO 1 5 6] ffitDttm*. mmmm i ic^if^mi'^t 
mmic LTff t>n, g f p^-^x^ Acoigi^Anf 

CO 1 5 7] &.±<oi:oic^ :^^m(Dmm<Dmmzic<ii 

§G F P7b-A|5jMg«t3j:r>'G F PyU—An^yj 

CO 1 5 8] ^*5. ±m^mMmmici3\^-^rii. gf 

P/^X^U— A;t-.-y h <^±TO S I #M^r-r;U®^ 
IJltLTSONET^^^fflLfeP^^bfc*^ WDM 

(OTN) ^fflV^/c^^T-t|5lfl|cDlEiMA'«5J||-T?^§, 30 

[0 1 5 9] ±m^nM(Dmm-vit&m (g f p 

x-yi/V— FK GFP3Ty— K2) rt©ttjl:7U— 
Ai:LT0 1 tC^LfcG F P/^X^U— A©7*— v-y 

CO 1 6 0] Sfc. ±fB^*i«iO0ffi®G F P/^X:7U 

— Ai:LT, m\(oyv—J^y:i—-?'y\'^mic^^wi 

P/^X:?^— At?$.n{i\ A7sl-— V>y h 4o 

T'-C-^UK®— g|5cOi!flf -y ^fcfiR e s e r v e d 
yl/Kfc, COS (Class Of Servi 

ce) y^-ji¥^mifrm9cM'0mici^mr^. dp 

(Destination Port) /PK^S 
ttTEg r e s s y- K(Cfett5tiS;'33l?- h>&l2ai-r?> 

CO 1 6 1 ] ^fc. ±fe§||SgcD0®T{iG F P-'^X^ 
l'-A<D*£?i'\-y^miSS£DS^^ 1 6 If <y h i: Lfc*^ 
cn*8lf«yh, 2 4 tr-y h^tCf^CfctBlHgT^ so 
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0. t/^-rtxcQJi^lctsv^Tt&^l^-y^'Cfi^^M 6x 
8=1 2 8lf-yhT'fe5GFPU>'^7L'— A*<£ffl-r 
§^^i:l:b«?LT^-/^^>y F<D:A:ilis;&ffJM*^prig-efe 
?.o ^J;^{£*£?fi^-y^*®«ccr)fi?%8 ld">y F i: LT^<7) 
4'{c5t:>y FcD^'<;l/7-i'— /bK^^ttTt 3 2{@(D/^ 

X I Dfcixfjs-rs-T'^yi/os^A^Rr^-est), e br-y f 

cD'5^;l/:7'C— ;l/F^Kttti{i"6 4{@©/^x i otc^JS 
■r^^-^;bcDKS*^plHgT^t)> G F P^^-y Fy-^O 

P^-y Fy-^'OtaitSsR^fcfSCTG F P/^X:7b- 

[0 16 2] mtc. ±m^nmmmiciot,f^^<x i d 

G F P/^Xy U— A:t-^y FV— ^'rtcD I n g r e s 
s y— Ksb-'P. Egress y~ K$T?©/^X;&— itlcit 
S-r^fciitCG F P^^X>'U— A^-'y FV— ^rtT— S 
(C^^$n5fe©t?*§A\ G F P/^X:7I^-A:t--y F 
y— ^coaffltcfcV^TE n d- t o-E n d/^XcDK^ 

[0 16 3] 

[!S!BB0^6!l«] i^JJKDJn 5 {C, *5IB^(D G F P :7 A 
lEJ^iSBtc J:n«. G F P 7 b— A;S:$E)lfr^ G F P 
ly-L.mmmmicisl^X. |gi!«73G F Py-KA^S^^ 
G F P*-y W—^P^<r> Ingres s^— K*^e>E g 

res sy-FST-cDAX^-lctC^^-rSfciilcS^ 
Snfc/^X I D{c5^lS-rSv^;l/^G F P;7U— AcDJt 
5i-^-y^®iSrtom^07'r-;i/Kfc*&)^L. Mta^^x 
^/l-LTlteji^tlS'^^/^^'y F^G F P7^— AO'^ 
-Ta-F^-i'— ;bF{ctSi|ftLTG F P/<X7 U-A^}]5 
^■r?)G F P/^X7^— Afgfig#|g^<ix.§J;3{cLfc 
fc46, ^ffSay— Fti. C©/^X I Dtc^jSL/i'?^;!/ 
^fflV^TG F P-'^X:7lx— AcOX'T-y^^^fe.ttflgiM 
^tf9Ci:*'!plBgi:^^o iIcDfci6. > F t o 4<-r 
>'F7^-A^U>'y7U-AcD^^tS=5:t). ^ >y 

^ 0 . end-to-end K)M^llil-r ?> il i: 

A"!T?t--Sc ^*3> <l<DJ:3tCG F P/^XyU— AfflV^fc 
Z ^:/t— > 3 >{±t;1/5^ F 4< o >>'-{cM L Tilffl 
plH67?fe§fci6> eJl^©.-}?-i'>F t ojJ^i'VF^i^fecfc 

CO 1 6 4] Sfc. c:iD-7^;I/CD^$ffl{C<t 0^ ^G F P 
y- F* ( I n g r e s s y- K. F) ^c^3V^ 

T. tfX F 'J-A^^^{C^«LTltej3lf-S 

Ci:7!3^^Rllgi:^?>o >'^X I D«. G F P/^X7 Ix-A^- 
>y Fy-^'rt<DG F Py-FHcOF^b-y^tCj^LTCD 

3(C, tributary (n.— 1f:^>y F*?— ^'^) <0 

y - F © F ^ t -y ^ tcji^ L Tji^-r 5 c 1 1 pifln?^ 
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Ur:>r^ E g r e s s y- FtCtsCt^ffl/JrOOL— +f 

X h o-i.<omi ' ^m^. G F p u^'vcD^vmmr 
t^-ric:L—*fh^ycyi' cornel ' i^m^n o 

[0 16 5] Sfe. G F P/^;^7b— AfCfeltSMBtE 
§S^-y^«lflcOS${i. G F P U >^*7L^-A (fe^l'N 
-j^^ : 1 6 X 8 = 1 2 8 If -y i:i:t^LT®i6T® 

<li:*MtlT'*5o tJe^T, GFPUyy^U-A^^ 10 

tc#3*-/^ — N-j' K^G F P U ^y:?^-^^^©^ 

^i:J:b|jiLT;^i|S(ciiJM-r§Ci:*'«T#, Fx^x 

[0 1 6 63 mmm&^y^mmmcii^ m^a. mm 

'y^}l^^mir^rci6<D^^jVy^—;l\ft. GFP/^ 

DE (Discard El Iglbi 1 Ity) y-f 

y^-;Vh'<D^-^Xli. m^lSl i e-y i tr-y Ffe 
<i:rj^4 If -y hi:-r§ci:*'«T'#^o ^'^/l/^i'— ;l/FcD 
it-fXti. G F P/1X7U'-A^>y hV— ^'{ctsv^T^ 
^Lfclv^X (/^XI D) CDtScfCjtSCTj^S-r^Ci;*^' 
T'^^o '7-<;iy^-Jl F<0-9-i'X"^^J;^{i*±ieilSS<D 
J^fficoJ: 9 {ci 1 If >y F i: Ltc^-^lcii. G F P/^x^ 
Lx— A^>>y F"?— i'fCtSV^TZ 0 4 SffflO/^X (/^X I 
D) ©K^A^'oJffiT'feD. 5lf -y Fi:LT<£>3 2{icO-'^ 30 

X (AX I D) (Dm^ffiojmr'^^o mtc DEy^— 
;1/F{CG F p/<7.yiy-i>.(Dmmm^^^^^t^ct 

ICJ;D, fiajx.{fF^7-f"y^;b^^l^Lfc«^-^F C Sf^ 
x^y^'TG F P/^X71x— AOX^— A^^^ta^n/cr^-a- 
llOG F P/^X:7U-ACD^*/|^JK»^^G F Py — 
F *^ D E 7 ^' -yb F (O^mii:. J: D S^S-r 5 C t *^T' ^ 
5o *fc, ^ii7'f-;l'F*f<JfflLT, GFP/^x:?^ 

So 

[0 1 6 7] WIB-9-:/T--y F"?— i^i: LT{±, Ethe 4o 
rnet, POS (PacketOver SONE 

T) m^iu^-r^ctti^-^mx'^*). ^y^^^y hy—^ 

i: UTE t h e r n e t ^URnt^m-^icii. m^iS. 
G F PyU-L.$nmmm(D/^^^y Fttm¥gti:<fcoTC 
©Ethernet«Ethernet7 
LXCCOE t h e r n e t AcO'^-Yn— FA''?)-'^ 
-ir-yF^atUL. tKO/^-^-y F^G F P/^X:?^— AcO 
^Yn— F^-i"— ;I/F{C*S)S^LTG F P/^X^U— A:^ 
•y Fy-i'fC3^(±i-rsc:i:A^T^So 1J->^^-.-yF 
'7-t^i:LTPO S^lR^-r5«-&JC«x mif, G F so 
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pyu-MmmmcD^^^'y Ftttb^isfc-toTc^p 

O S CDH D L C :7 l^-A^)|^ikSbT COH D L C 7 U- 
A^^-Yn- F*^e)/^'>--y F^ttffib. C(D>'^'^<yF^ 
G F P/^X^b— AcO^-rn— F7i'— ;UF{ctSSiftLT 
G F P/^X^U— A:?i<y F"?— ^(Cjs^ttl-rSCiiA^T-t 
5o MIB^'^'-y FatH¥ia{cJ;5HffE/'^^«y FOtttil 
{i. ^Jx.{i*tijfB-9-:/^--y F 7-^071^- A*^6^S^ 
1?-y^--y FV-^ffl<D4— /^'N-y F^^^-rscirfcJ: 
oTfTt)tiSo ccDj;3tc, ^t>4r:&ynFn;l/;grilXg!L 

[0 16 8] ffiieG F P^^X:7b— AJg^#SA'5G F P 

it^-r§»^fc{i. ^j^{fMfB>'^->--y himm-^^nrai^ 

nrc;\y—r--f V^'lf IStjcfct/G F P l^-Altoi^lSBtC 
HulB/'?'5->y FA^A;^^tifc|lg©A;'j4<-F^»{i:> sfflB 
^ -<;I/*1^^-r S c i: *^T' * So c cd;1/-7" ^' > ^1«$S 
t LTfi, ^Jx.(fMtB>'^'>--y Fi:bT Ethernet 
MAC^U— A^lR^-rSil^fCticlcDE t h e r n 
e t AtCilSlfiSnfcDA (D e s t i n 

atlon Address) HulB''^'y'y F 

i:LT I P^^^ y h^i\S.^t^m-^lc^c<D I P/^'i^-y 
F(C^S)|fl$nfcD A (D e s t i n a t i o n Add 
r e s s) «rfflV''Sci:*^T?#So 
[0 16 9] HUIBG F P/^X:7U-AJg^#IS{Cj:0^ 
fig^tlfcG F P>'^X:7U— A^G F P/^XyU—L.miE 
#g*^GFP (/^X7U-A) ^--y Fy-^tCjiifi-r-5 
il-e-fCfi. G F P:^i>y Fy— ^tCfeV^TG F P:7^— A 

^iR^-r s o s I ^m'BT'jvcDm i s©:? at^^s 

U-r-^ 1 7U-AtcMaBG F P/<X7 A^tSfflL. 
C<DG F P/^X^U— A^l^jji^Lfc W-V 1 ^L'— A^ 
G F P:7U-Ate3iSB<0MiB^-<;Uc*fiESLfctB;^jjK 
-F3b^P>G F P^>-y Fy-^'tCj^fffS^fc^fc-rsci: 
ffT^^o CKDO S I #B^^r-rVl/(D^ 1 LTfi. S 
ONET (Synchronous Opt ical 
NETwo r k) . OTN (Op t 1 c a 1 Tran 
sport N e t wo r k) ^^ffllz-'SC 

SSo sulB^iai:LTSONET%fflV^S«^tCti. 
G F P/^X7U— AjMM#S«, SONETcDSONE 
T y AcD'^-r n— F{C G F P /^X7 U— A«r*Si^ 

CCOG F P.'^Xy U— A^+Sft^L/iS ON E Ty^- 
-A^G F P^>y Fy-^'fCiMff-rSilirA^T'^So ^ 
fc. MIB^iai:LTOTN^ffl</^S«-&{C«. GFP 
/^X^lx-Aj^SM^iatix 0TN<D7*S^^f;l/^y/^— 7 
Ix— A©^-ra— FTfeSOPU k (Optical 
channel payload unit) GFP 
/^X^l^-A^t&iWL, CCDG F P>'^X7l^— A5r*S)ift 
LfcT^i^^/l/^-y/^— 71^— A^G F P^^yhy—i^iC 
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[0 1 7 0] *5g0^®ftii©G F pyu-L.mm^ 
mr-it. itsscoG F py-K*^e)^^G F p^-y hv- 

■^P^CD Ingress KA''?> Egress 7— 

h^^cO'^i'n-K^-f-yl/KtclS^fiLfcG F P/^X:7 
A^MIBG F P^-^y hU—i'ti^^^m-t^G F P/^ 
HuffiG F P/^X7U-AcDBfllB 

G F P^'?x:7U-AA^Hijfaisi^$ti/cm;t»^i^— htcjgigg 
^n^eiMES^cn-LTMIBG F P^--y hy— ^(CjgfcBS 
tl§<t^(cS9IBG F P/^X^U—A^MIHI^^StlfctH 

>-J^ — h t X f -y > <^ -r ^ >y ^ y 

i: . HuK^-^/UX'T -y ^ > ^''^ISfc <i; 0 X-T >y ^ > 

nfcHufBG F p>'^x7u-A%iuiai5is?nfci±i:/34^— 
h*^e.taiBG F p:^>>y hu—^icmmir^GF P/^X:7 

F^i:t5^/^T> G f P/^x^b— Acotej^^5'<;i/^fflv> 20 
T6^ffillcfT3 C ±IBOG F P 

n<o%^<D^^G F P/^X:7U— AOlEi^fcBII-rSSIl* 

[0 17 1] Sfc, ^G F P:7P— A(E5^SB{Ct3V'> 

GFP/^x:7b-A(Dffi;5I'N-y:S<'«J^rt{i:*SiR^^ti 

IB#G FPy U-AteJ^SBOSftS^^^yUXV -y tf > 

m^i^m-t ^ct ff-^m trj:^o 
[0 1 7 2] ^mm(D^G F pyu—L.$K^ysm 

tCcfcoTfe, ±IB©*^B^©^G F P^U-AteiH^B 

[0 1 ] :^mm(Dmmmm j; g f p 7 u-^- a 

KiMSBA^Kj^-r^G F P:7U-A (G F P/^X:7l^— 40 
A) ©71^— A:7*— V»y hcD— ^J^^-THTfeSc 

[0 2] :^^BM(Dmmmm UC J; ^ G F P 7 U'— A 
Ki^^«(DMBS^i[fi5t^^-r:rD -y ^'HT-Si.o 

[03] HUlBG F P7^-A|E)MS«(i:i;0<ifiic^n 
S^>y by— ^'>X-rA<D— C»J (GFP/^X^U'— A* 
>yh'7-^') ^^•r:/n<y^0T'fe:5o 

[0 4 ] :$imBmmm<Dmm 1 tcfcit?. g f p oc-y 

[05] 2|c^0^<DSIS(i©Jg»Rl COG F Py-KfC<fc-3 
T«l^5nS:^>y hy— (G F P/^X^U— A^-y h so 
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tCfcii-^G F P>'^X7b~ AtC.t'i./^'y-y hte 

[0 6 ] A0A«^- -y h y-i^ c>:x— »f /^>r -y h A^SiJ 
CcDn.—- tfV^y-y h;g:+S^ftLfcG F P/^X7Ix- 
AA^G F P/^X-7U— A;t-.>y ^'NjMtil^tl^Jl^ 
(DG F PX-yS/y— KOi^lUlf^^^-r^n— f-V— h 

[07] G F P/^X:7P-A:t--y hy-^'A^^G F P 

-y-y hmaxm^-^-j hy-^'\sgai^tis«-&(OG f p 

X -y >>V — F (D^r^mV^^m-t :7a— ^-v— FTfe^o 

[0 8] ^^m<Dmm(Dmm 1 {c^sit^s g f p nry 
[09] Hsfc^-rilSfecjgffii ©g F px>y$;^y — 

K*3J;t>*G F PnT/— Kft'£0;^^rU{ClS«^?nTV^?> 
TKbX^^7^-:/;l/*5<tD=/^-!r>y Mte3ii-x-y;b^^ 

■r0-efe§o 

[010] Gigabit Ethernet «rApA 

-y h -7 - ^7 i: L TUXS-r 5 ^^{C fg^f S / 
'y K«^U V^^'yU-AtHSfeOJ^ffi 1 CD/^X:?^— A 

[011] :^^m(Dmm(Dmm 2 og f p y — Ktc j: 

oT^i^Sn^G F P/^xyix— A;t-.-y F"?— ^'tcfelt 
^G F P/^X^lx— AtC.tS/^'ir-y h^MM^^-tyu 

[012] 0 1 1 ic^-r^mmm 2 (DG F P:i.^yzy 

;K *3itfG F Pnry— F©y^rUlcl!§^^tiTV^§ 
/^-^•y FKiii-r— :/;l/^S^-r0T'^So 
[013] G F P<0:/n F3;l/X^-yi'^^-r0T'fe 

[014] G F PC0S*7L/— A:7*— v-y h^^ir 

[015] G F P^U— A©=l7''\'y^j'07:i— T>y 

F^^-r0-e^^o 

[016] G F P:7b— AcD^-rn— FxUZcoy* 
— V«y F^^-r0T'fe§o 

[017] GF pyv—un? csy ^—)\/Y(oy^ 

— V-y h^^-r0Tfe?.o 
[018] GF PiJ^-rvh t o>-}^^'>'F7lx— Atc43 

[019] G F PUV^^^U— AioltS'^'l'n— F^ 

[02 0] HD L C7l-'-5>'^^CJ;§:i— If-OiSf 
7 x-X* y U-A{c*7'-fe;HI:-r««l^fc it/ 

^-H-r^F t o;l^'r>F7U-A{C;^y-b;Ht:-r5«-&(c 

/^-^-y F^^-ry'7 7-e$.^o 

[021] ^iawrt-if ;^ h U -A*^^«fbSnTfE 

[??F^©iKW] 
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42 



1 . E 1, E 2. E 3 G F PX-yv^y-F (G F P7 

1 1 (G F F/-?X7U-AJ^fi!c¥IS) 

13 G F P/^X^U— A-l':/^— :7x— XgP (G F P 
AX^l^-AJB^^IS, G F P/^X:7P-A2im¥@. 
G F P/^X^b-ASfi^lS) 

14 G F P/^XyU'—AyjJ- •7-7^1' 
-<;l/X'r>y^>^#®) 



15 (7'^;l'X-Y-y^>'i'*#S) 

2. 01. C2. C3, 04 GFPnry— K(GF 

P7b-A|toi^^S) 

3 /^y-y hX-r-y5=- (^•-<;l/Xi'>y^>'^''¥IS) 

6 AaA«^--y hV-^^l-i^^^x-XgP (/^>r.y hft 

7 sff 7'^<":;''-r-'>3 vsaagp (g f pmx:7p-a 

8 TK^Xft?^>ia5 (GFP/^X7^-AJgfiSc¥S) 



[01] 



[0 1 3] 



Label (Path ID) 



4B 2B 2B 25 2B 



101112 



15 



OE Reserved 



Discard Eligibility 

















0) 








LU 






■o 








u: 














"S 




He 


1— 


HE 


sion 


JOjS 


yloi 


r L. 








c 


cr 






o 




a 






CL 




o 




1— 


Ex 


EX 







4B 



Ethernet 


HDLC 


Token Ring 


Other L2 


Payioad Dependent 


.-^ GFP Payl oad In depen dent 


SONET 


OPU-k j 











node 1 




^ GFP I 
—path frame 



^ GFP I 
-^Palh frame 



GFP— 
Path frame 



GFP core node 2 

_j 



*alh frame 



Path frame — 



GFP 
'atbjranfie 



GFP 
-Path frame 



GFP I 
- Path frame ■ 



r GFP I 

-Path frame - 
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[03] 




14] 



GFP edge nodel 

-4 



16' 



11 

NaT 



m 

X 

NW 

IF 



— T 



T 



Traffic 
Meter 



IFgP 



15 



Traffic 
Meter 



.19 



GFP 

JPath Frame|^ 

forwardinq 



13 
J 



GFP 
Path 
Frame 



Bits 







ai 5] 


Octet # 






1 


PU 


<15:08> 


2 


PLl 


<07:00> 


3 


cHEC 


<15:08> 


4 


cHEC 


<D7:00> 



8 7 6 5 4 3 2 1 
Bit Trarsmlsslon Order 



Octet 

Transmission 
Order 



Octet # 
1 

2 
3 
4 

Bits 



C^l 7] 



FCS 


<31:24> 


FCS 


<23:16> 


FCS 


<15: 08> 


FCS 


<07:00> 


8 7 6 5 


4 3 2 1 



Bit Transmission Order 



Octet 

Transmission 
Order 
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[053 




[06] 



(start) 



I 



-SI 



— ^ — 



a-+f;tir:i hlTTy p G, tHEC* 



I 



-S3 



^54 
.55 



I 



I 



87 
S8 



i 



^S9 



GFP;t;^7U-A*SONET 



S0NET7L/-AC!>Sa 



-SIO 



[07] 



(START) 



SONET 



T 



~T1 



t 



I 



I 



I 



I— T4 
T5 



1 

T7 



I 



I 



I — 



^T8 
T9 



T 

( END ) 



( END } 
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GFP core node2 





16' 



13 



GFP 
JPath Frame 
forwarding 



GFP 
Path 
Frame 

IFIP 



.15 



Traffic 
Meter 



IFgP 



Traffic 
Meter 



^14 



GFP 
Path Frame 
forw|jgr,g 



.15 



GFP 
Path 
Frame 
IFiP 



[09] 



[01 0] 



GFP edge node El 



(a: 



User Dest Addr 


SONET 
Dest Addr 


Path ID 


Ingress 
Port 


Egress 
Label 


Egress 
Port 


A 
8 


E3 


1 


5 


1 


1 


C 


E2 


2 


3 


2 


2 


D 


E2 


3 


4 


3 


1 



GFP core node CI 



(b) 



Path ID 


Ingress 
Label 


Egress 

Port 


1 


1 


1 


3 


3 


2 



(<J) 



Path ID 


Ingress 
Label 


Egress 
Port 


2 


2 


2 



GFP core node C2 



(c) 



Path ID 


Ingress 
Label 


Egress 

Port 


1 


1 


1 



GFP core node 03 



GFP cor© node C4 



(e) 



Path ID 


Ingress 
Label 


Egress 

Port 


3 


3 


2 


4 


4 


2 



Required bandwidth when transmitting 
Gigabit Ethernet Franne into GFP 




• 240 340 440 

IP Packet Size(byte) 



im 1 4] 



GFP edge node E2 



(f) 



Path ID 


Ingress 
Label 


Egress 
Port 


2 


2 


2 


3 


3 


2 


4 


4 


2 



GFP edge node E3 



(g) 



Path ID 


Ingress 
Label 


Egress 
Port 


1 


1 


1 



Octets 



4-65535 



Bits 



Core Header 



Payload Area 



(Optional) 



Octet 

Transmission 
Order 



8 7 6 5 4 3 2 1 



Bit Transmission Order 
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1 2] 



im 1 6] 



GFP edge node El 



(a) 



User Dest Addr 


SONET 
Dest Addr 


Path ID 


Ingress 
Port 


Egress 
LabeJ 


Egress 

... Port,... 


A 
8 


E3 


1 


5 


1 


1 


C 


E2 


2 


3 


2 


2 


D 


E2 


3 


4 


3 


1 



GFP core node CI 



(b) 



Octets 



0 to 65535-X 



PayJoad Header 



Payload 
(Information) 



Bits 8 7 S 5 4 3 2 1 



Path ID 


Ingress 
Label 


Ingress 
Port 


Egress 
Label 


Egress 
Port 


Bit Transnnission Order 


1 


1 


4 


2 


1 




3 


3 


4 


1 


2 





Octet 

Transnnission 
Order 



GFP 



core node 



C4 



(c) 



Path ID 


Ingress 
Labef 


Ingress 
Port 


Egress 
Labei 


Egress 
Port 


3 


1 


4 


1 


2 


4 


1 


1 


2 


2 



Octet # 



im 1 8] 



1 


Type <15:08> 


2 


Type <07:00> 


3 


tHEC <15:08> 


4 


tHEC <07:00> 


5 


DP<03: 00> SP<03:00> 


6 


Spare <07: 00> 


7 


eHEC <15:08> 


8 


eHEC <07: 00> 



Octet 

Transnnission 
Order 



Bits 8 7 6 5 4 3 2 1 
Bit Transmission Order 
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Lisa 1 9 J 


Uctel # 




1 


Type <15:08> 


z 


Type <07:00> 




tHEC <15:08> 


4 


tHtC <07:00> 


5 


DP<03:00> SP<03:00> 


6 


Spare <07: 00> 


7 


Spare<OiOO>|DE COS<0itfi> 


8 


TTL <07:00> 


9 


DST WAC <47:40> 


10 


DST MAC <59:52> 


n 


DST MAC <31:24> 


12 


DST MAC <23: 16> 


13 


DST MAC <15:08> 




DST MAC <07:00> 


15 


SRC MAC <47:40> 


16 


SRC MAC <39:32> 


17 


SRC MAC <31:24> 


18 


SRC MAC <23:15> 


19 


SRC MAC <15:08> 


20 


SRC MAC <07:00> 


21 


eHEC <15:08> 


22 


eHEC <07:00> 



Octet 

Transmission 
Order 





200 




180 




160 




140 






-o 
c 


120 




100 




60 


a> 




*3 


60 


cr 
o 


40 


{X. 


20 




0 



[1^2 0] 

Required bandwidth when transmitting PPP frame into GFP 
Frame 

































— -•-brh' ring t 


rame — 
rame — 























































































40 140 240 340 440 540 640 
IP Packet Size(byte) 

Overhead by ring and P2P frame for HDLC 



aits 



8 7 6 5 4 3 2 1 



Bit Transmission Order 




User stream MuJtipllering on SONET Ring 
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F^?— 5K030 GA03 GA19 HA08 HB13 HCOl 
JAOl LA14 LCOl 
5K034 AA02 AA12 BB06 DD03 EE 11 
FF04 HHOl HH02 HH06 MMll 



This Page is Inserted by IFW Indexing and Scanning 
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